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AUTONOMIC DYSFUNCTION IN THE INNER EAR ^ 
Jerome A Hilger, M D , 

St Paul, Minn 

The autonomic neivous sjstem is the mediator m the body’s 
adjustment to its emiionnient The chaiactei of one’s auto¬ 
nomic system is a niattei of inheiitance Tlieie is vaiiation 
m the quahtj' and peifomiance of the sjstem in different 
indmduals Tliis fact has been a niattei of medical lecoid 
since eaily times and was giyen particulai impetus by the 
wiitings of Eppmgei and Hess,' who, in 1909, mtioduced the 
clinical pictuies of the sj'mpatheticotonic individual and the 
vagotonic individual into medical literatuie It is inteiesting 
to follow the enieigence of the autonomic sj’^stem fiom the 
anatomic ai\aieness of the nineteenth centum' to its piesent 
position in the foiefiont of functional clinical medicine Dis¬ 
eases then lecognized and desciibed onlj' in the textbooks of 
moibid anatomi aie now lecognized and inteicepted in the 
stage of eailj-- alteied plij^siologi’ — the stage in winch auto¬ 
nomic djsfunction has not j^et been tianslated into pennanent 
tissue change The eia of bacteiial supiemacj’- in disease 
concepts appeals to be gi\nng waj to a leahzation that intiin- 
sic bodily dj’’sfunction in the neuiovasculai, nemosecietoiv 
and neuiomusculai mechanisms may be of mole impoi'tance 
1 in manj^ pievioush obscuie disoideis than the piesence of 
bactena of dubious pathogenicltj' The focal disease tlieon* 
shnnks into lelative insignificance as one bodily disoidei 
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.iftei anothei, pieviously ascnbecl to it, is demonstiated to 
lesiilt fiom autonomic d\sfunction The emphasis of lecent 
veais on ps\chosomatic medicine is an expiession of geneial 
medical awaieness of the impact of man's enviionment on a 
neuial mechanism whicli mav not be equal to a smooth pei- 
foimance of its task 

The iniiei eai is a stiuctuic uell designed anatomicallv to 
give gloss sMuptomatic expiession to verj*^ minoi alteiations 
in its iieuiovasculai and, peihaps, neuiosecietoi v mechanisms 
Few end -01 gans in the bod\ aie as expiessive of minute 
changes of autonomic contiol The innei eai is a iigidlv 
closed space Cii dilation is supplied b\ an end-aiteiy and its 
blanches Collateial ciidilation is absent The neuial mech¬ 
anisms dependent upon this aiteiial supply aie minute and 
delicate Extiemclv fine vasculai change lesults in lelativeh 
seveie subjective scnsoiT disluibance These mav be of an 
acoustic iialuie, a static natuie, oi both, dependent upon the 
ai tonal bianch involved 

The mam aileiv is the inteinal auditoiv, a bianch of the 
basilai Its lamifications supply all pai-ts of the labjamth 
A noteiioithy bianch, the vestibulocochleai aiteiv, caiiies 
blood to the basal tuin of the cochlea and to a portion of the 
saccule, utiiclo and posteiioi ampulla of the vestibule Vas- 
culai tonus in these aiteiial blanches and then aiteioles is 
coiiti oiled bi the autonomic inneivation of the iiinei eai 

The autonomic neivous system is a motoi mechanism com- 
piised in leality of two opposed systems which maintain the 
eqiiihbiium of the oiganism’s adjustment to its enviionment 

_0110 IS the sympathetic system, the othei the paia- 

sympathetic Sympathetic inneivation of the labyiinth aiises 
fiom the thoiacic coid and extends cephalad in the ceivical 
sympathetic tiunk and its continuation, the internal caiotid 
nei-ve The infeiioi caioticotympanic bianch of the lattei 
tiaveises the bony septum between the caiotid canal and 
middle eai It is heie joined by a bianch of the IXth cianial 
neive, which may contain paiasympathetic elements, and the 
lamifications of the two on the piomontoiy of the middle eai 
aie teimed the tympanic plexus 
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The t\Tiipaiiic nei\e \\hich emeiges fiom the t%mpanic 
plexus traxeises the middle fossa siuface of the petrous poi- 
tion of the tempoial bone as the lessei superficial petrosal 
i\er\e B\ connections of the lattei with the geniculate 
ganglion, as ^^ell as b\ dnect connecting fibies fiom the 
t\Tnpanic plexus to the geniculate ganglion and Vllth nene 
sympathetic fibies fiom the cerMcal tiunk and possible paia- 
simpathetic fibies from the IXth cianial nene reach the 
ITIth The Vllltli nene, oi cochleoxestibulai iierxe cairies 
few autonomic nene fibies fiom the biain stem Yet, as 
shown b\ Loiente de No= this iieixe does liaxe such fibres 
n hen it ramifies to the cochleai and \ estibulai end-organs in 
the fundus of the internal aiiditoiv canal A connecting nene 
filament viliich cariies these autonomic fibies from the Vllth 
to the Vlllth cianial nene in then couise in the inteinal 
auditon canal was denionstiated by de No in 1925 It com¬ 
pletes the anatomic basis foi the iieiii o\ asculai sxmdromes of 
the inner ear 

There rs Irttle known about the effect of rncreased para- 
sxmpathetic tonus in the inner ear It is possible that it 
controls neuioxasculai phenomena through xasodilator actix- 
itv and produces common clinical pictures The usual experi¬ 
mental study has been done, not bx stimulation of the para- 
sxmpathetic as a dxTiamic xasodilating force, but rather bx’ 
destruction of the sxmpathetic inner xation to produce that 
effect passixely Direct sxmpathetic stimulation has been car¬ 
ried out repeatedlx- A mass of expermiental work has fol¬ 
lowed three general lines 

1 Cei-xical smipatliectoniv and stimulation of the sx-mpa- 
thetic at the cei-xical trunk or beloxx 

J The effects of drugs acting on the autonomic system 

3 The results of operations upon man xxith and xntliout 
ear disease 

Fraser^ has sunmiaiized the xx'oik 

"The results are somexxhat conflicting, but the conclusion 
which emeiges is as folloxxs constriction of the labyrinthine 
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vessels leads to an inciease in the excitability of the vestibule 
Dilatation of these vessels leads to a diminution in the excit¬ 
ability of the vestibule with an inciease in the acuity of 
healing” The important clinical fact is that the changes in 
vasculai tonus and tJie lesuJtant changes in duid balance 
within the endolymphatic system aie pioduced by dynamic 
foices and not by static influences of ionic concentiations 
thiough semipeimeable membianes 

One inheiits his autonomic neiyous system If it be an 
unstable one, the potentiality towaid ceitain clinical disoideis 
IS gieat TJie impact of the enyjionment lesults in manifes¬ 
tations of autonomic imbalance in man\ body systems The 
mechanism is sometimes set in motion by single, specific 
effectois, such as foods oi inhalant substances and the bodj 
system inyolyed becomes established as a shock oigan which 
theieaftei may leact to those substances independent of cen- 
tial neuial contiols The clinical pictme of alleigy lesults 
Often, and paiticulaily in a yigoious climate, physical factois 
of tempoiatuie and humidity and then lapid alteiation will 
pioduce these sinking autonomic effects The lesult has been 
spoken of as plij'^sical aJIei gy and sometimes as intiinsic 
alleigj’- 

Theie lemains yet anothei effecloi, and moie impoitant 
pel haps than exliinsic food, inhalant oi physical factois, 
which can pioduce maiked clinical disoidei thiough auto¬ 
nomic distuibance Tliat e/fectoi is the individual’s own 
emotion This factoi bungs confusion to the oidinaiy con¬ 
cepts of alleigy It is the effectoi in a high peicentage of the 
iieurovasculai, neuiosecietoiy and neuiomusculai leactions 
which make up the pictuie of the inti actable, oi fixed alleigic 

Autonomic dysfunction in the iniiei eai comes undei the 
influence of these effectois In the same individual, one oi 
all may be capable of pioducing the clinical syndiomes of the 
iniiei eai Foods and inhalants aie of least impoitance The 
innei eai is not commonly then shock oigan The individual 
who develops tinnitus, vertigo and healing impaiiment fiom 
a specific food oi inhalant is uncommon enough to be Avoithy 
of lemaik Physical factois have moie significance Tinnitus 
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IS moie commonly noted duiing peiiods of inclement yeathei 
and changes of season Vestibulai vertigo, v ith oi v ithout 
cochleai s\Tnptoms, is moie fiequentlv seen dm mg the same 
periods These, hovevei, aie obseivations that aie difficult 
to demonstiate statisticalh because the individual who is tiulv 
phvsicallv sensitive is usualh also most subject to emotional 
effects thiough the same autonomic mechanism, and emotional 
stress knows no season 

Williams^ organized the many autonomic imbalances of the 
head into the picture of intrinsic alleigr' of the head One 
patient may manifest neurovascular and neurosecretory irreg¬ 
ularities in many s\ stems In the head, Williams has giouped 
these into myalgias, vasodilating pains, chronic \asomotor 
rhinitis and endohmiphatic hjdrops 

The temrinologN" of the inner ear srurdromes is confusing 
It has run the gamut from Meniere's disease to endoljTnphatic 
hydrops and from catarrhal deafness to endoh-mphatic hy¬ 
drops without vertigo In order that all degrees of autonomic 
dj'^sfunction in the inner eai be given a common etiologic term, 
it would seem preferable to denote the disturbance as vaso¬ 
motor labjTinthitis where all components of the inner ear are 
involved, and vasomotor cochlear itis or vasomotor vestibulitis 
where only acoustic or only static components have yet been 
involved 

The changes in neurovascular tonus mav be precipitate and 
extreme or they maj^ be of minor degree and long continued 
The cataclysmic disorder of major neurovascular involvement 
was organized into a sjTidiome by the writings of Memeie 
The chronic progressive degeneration of long continued minor 
neurovascular change has been obscured as catarrhal deafness 
or primary Vlllthe neiwe neuritis for several medical gen¬ 
erations Tire altered physiologj’- producing both pictures dif¬ 
fers not in character but in degree 

Careful history demonstrates that in 80 per cent of patients 
a piemomtory phase precedes a first ruolent inner ear attack. 
This phase may last for years and be characterized only by 
mtennittent tinnitus, with or without gradually developing 
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healing: impaument, oi bv mild, tiansient veitigo, elicited 
onl\ b\ abiupi positional change These symptoms aie evi¬ 
dences of pool autonomic adjustments in tlie neuiovasculai 
contiol of the iiinoi eai At this stage of tlie disoidei the 
majoiitv of patients will evidence othei symptoms of cianial 
autonomic instability, in the foim of myalgia, vasodilating 
pain 01 chionic vasomotoi ihinitis, oi in a positive familj 
histoiy of similai paiental oi sibling involvement In fact, 
the associated vasomotoi ihimtis and pain plienomena have 
been so commonly noted in association witli these cai symp¬ 
toms in past decades tliat the misnoniei of cataiihal deafness 
became descnptive of the clnonic piogiessive cochleai degen- 
eiation which lesulted fiom vasomotoi cochleai itis The 
inept piactice of auditoiy tubal indation became a standaid 
otologic pioceduic It is embaiiassing to leflect today on the 
liundieds of thousands of middle eai in/lations in winch otolo¬ 
gists have doggedly indulged in an efloit to lelieve by aeio- 
djmamics a disoidei which in leahty lesults fiom neuio- 
vasculai distuibance in the iiiiiei eai 

Most patients with innei eai symptoms fiom faulty auto¬ 
nomic balance nevei manifest the complete syndiome of innei 
eai disxuption AJl aie potential candidates, howevei The 
fiist appeaiance of tinnitus oi of veitigo on quick alteiation 
of position in a patient with associated evidence of autonomic 
imbalance oi pionounced family histoij’’ of same maiks the 
individual in the astute clinician’s mind It is inteiesting to 
follow the vasomotoi vagaiies of one such individual foi sev- 
eial yeais and see the fiist complete innei eai syndiome 
appeal suddenly and cataclysmically aflei a pai-ticulaily se- 
veie envii onmental stiess Foi eveiy individual who pio- 
giesses to this point theie aie scoies vvho continue foi yeais 
with lessei involvements When the lattei concern vestibulai 
aiteiial blanches only, the pseudo-Menieie’s syndiome of 
Dandy oi vasomotoi vestibulitis is noted in vaiying degiees 
of seventy \Vlien cochleai aiteiial segments alone aie in¬ 
volved the vasomotoi cochleai itis lesults in inteimittent oi 
constant tinnitus and piogiessive and peimanent innei eai 
type healing impaument If the vestibulocochleai aiteiy fiom 
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the internal auditon* is affected, tinnitus of high pitch, high 
tone impaiiment and vaiiable \ertigo lesult 

The pathological change in the innei eai Inch i esults from 
vascular alteiation can concenablv take tA\o foims, that le- 
sultingfrom fiequent minoi changes in ^essel lumina and that 
lesulting fiom sudden niajoi alteiation in ciiculation These 
may diffei not at all in mechanism of production but onlv in 
degree of imolvement Relative to the foimei, the obser\a- 
tions of Guild® on the pathologj* of chionic piogiessive innei 
ear deafness aie of moment He states 

“Normal looking blood vessels aie piesent in oui sections 
in legions ■vrith total atiophy of the oigan of Corti The fact 
that the aieas of end-oigan atioph\ aie often \ei\ shaiplv 
ciicumsciibed suggests occlusion of tenninal arteiies as the 
cause, ve Iwe no histological evidence, hovever, to suppoit 
this viev The clinical and pathological evidences of svstemic 
vasculai disease, as recoided in oui tables, also indicate that 
artenoloscleiosis is not the cause of oigan of Corti atiophv” 
It IS probable that recun ent and tiansient alteiations in ves¬ 
sel lumina pioduce the peimanent neuial damage Antliout his- 
tologicallj* demonstiable \essel change 

At the othei end of the scale of neuiovasculai change, the 
pathologv of the complete inner eai sjTidiome with violent 
clmical mamfestations in acoustic and static spheies vas 
shown first by Hallpike and Caims® and since coiroboiated 
by Lindsay® and many othei's Thev have shown a gioss 
dilatation of the endolymphatic system with destruction of 
the neuial elements This gross tiansudation and edema can 
only have foiTned thiough djTiamic vasomotoi change 

The mechanism wheieby autonomic dvsfunction pioduces 
these changes is not knovTi In the vasomotoi unstable indi¬ 
vidual of tins type, Muller® described an inheiited tendency 
for capillary loops to behave m an abnormal manner on expo¬ 
sure of the oigamsm to phjsical and emotional stimuli Spasm 
at the artenolar end of the capillary i esults in endothelial 
change with increase in peimeabilitv and the fonnation of 
edema The obseivations of Abell and Schenck" have con- 
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tiibuted fuithei suppoit to the aiteiioJai spasm theoiy of 
edema foi nation These changes can be mediated thiough 
autonomic innei vation 

Dings possessing the ability to block cential autonomic 
influence have favoiable effect on vasomotoi changes in the 
mnei eai Among these, tetiaethjdammomum salts aie lela- 
tivo neivcomeis When tliev aie used intiavenously oi intia- 
musculaih a tiansient autonomic block at ganglion level is 
established and it can teiminate an acute seveie vasomotoi 
labyiinthine attack 

Modem thelap^ in vasomotoi cochleaiitis, vasomotoi ves¬ 
tibulitis and vasomotoi labvimthitis, in eithei the acute oi 
cliionic foini, amis at le-establishing the integiity of the iniiei 
eai ciidilation This may be accomplished thiough the neuial 
blocking influence of tetiaethvlammomum cliloiide oi the anti¬ 
histamine dings, 01 moie diiectly thiough the vigoious vaso¬ 
dilating action of intiavenous histamine oi oial nicotinic acid 
Theie is no completely satisfactoiy ding available to us vet 

Neuial damage lesulting fiom ischemia quickly becomes 
iiieveisible Tieatment of the acute vasomotoi ciisis in the 
iiinei eai is emeigent Otologists have an impoitant education 
task befoie them in conveying that knowledge to the geneial 
medical gioup and to the public Neuial damage fiom chionic 
vasomotoi change is always iiieveisible Pievention is oui 
only cuie It is impoitant to lecognize the vasomotoi unstable 
individual and demonstiate his eaily loss audiometiically 
Nicotinic acid is the best diug yet available foi long teim 
usage 

Diug theiapy has distinct limitations in a disoidei in which 
emotional factois play a majoi etiologic idle The patient 
with early and still tiactable vasomotoi iiiegulaiity in his 
labyiinth often needs collection in his attitude towaid life 
Diug theiapy selves best in the acute seveie phase of vaso¬ 
motoi change Psychotherapy is fiequently moie impoitant 
in maintaining stability once legained Tins is a fact which 
cannot be sufficiently emphasized The otologist, like any 
doctoi of medicine, must fill a psyclnatiic idle 
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Some systemic factois have an influence on the pioduction 
of innei eai sjTiiptoms thiough autonomic mediation In the 
tieatment of vasomotoi change in the innei eai they should 
be given pxopei attention as contiibutois The endociine 
system is contioiled by the autonomic neivous system and 
the hypophysis Endociine factois in women which influence 
vasomotoi control duiing the menopause oi at the time of the 
menstiual peiiod accent vertigo and tinnitus in the auto¬ 
nomic unstable individual duiing those periods The low 
metabolic rate commonly found in both males and females 
with autonomic instability need not be a cause of their inner 
ear symptoms, but rather another result of faultj autonomic 
regulation The use of thyroid, therefore, should not be 
viewed as a complete method of tieatment, but as an adjunct 
only The influence of fatigue and tobacco upon the vasomotoi 
system makes adequate rest and abstinence fiom smoking one 
of the first rules of proper therapy 

The patient with far advanced vasomotoi labyi inthitis usu¬ 
ally has peiTnanent loss of useful hearing in the involved side 
with a vestibular mechanism still sufficiently \nable to repeat¬ 
edly disable him with attacks of vertigo Often his abnormal 
neurovascular habit is so deeply rooted that it responds poorly, 
if at all, to medical and psychiatric correction The number 
of advanced cases comprises an extremely small per cent of 
the total with vasomotor labjainthine disease With early 
recognition and proper medical and psychiatric tieatment, 
tins small per cent will dwindle further Surgical destruction 
of the involved labyrinth is the only control measure one can 
at present offer the intractable case 

Present-day labyiinthotomy destroys the useful residual 
hearing on the operated side For that reason, this surgery 
is leserwed for disabled and uncontrollable cases with no use¬ 
ful hearing remaining on the involved side The possibility 
of future opposite side involvement in so general a disorder 
as vasomotor instability exists The sacrifice of useful hearing 
could be disastrous if, in the futuie, vasomotoi cochleaintis 
developed in the opposite ear 

The use of streptomycin by intramuscular injection to 



10 


HILGER AUTO D\ SPUNCTION IN INNER EAR 


destioj' tile vestibulai encl-oigan by selective neuiotoxic action 
IS 3 eceiving- wide attention It is possible that its usage should 
be limited until its neiu otoxicity is conclusively shown to 
exist foi the vestibulai end-oigan alone An infiequent case 
of vasomotoi vestibulitis may suffei seveie and disabling vei- 
tigo. yet show no vasomotoi change m the cochlea Laby- 
iinthotoniy is not applicable because useful healing would be 
destioyed Stieptomycm destiuction of the vestibules would 
seem leasonable in such an instance 

S'lnmnaiy The syndiomes of the iiinei eai lesult fiom 
neiuovasculai and possibly neuiosecietoiy change in the laby- 
iinth 

This change mav be acute and seveie as the lesult of sud¬ 
den alteiation in the vasculai tonus of laige segments of the 
neuial mechanism of the innei eai and pioduce the pictuie 
of seveie acute vasomotoi labyiinthitis, vasomotoi cochleai- 
itis 01 vasomotoi vestibulitis, oi it may be chionic and insidi¬ 
ous as the lesult of long continued and inteimittent alteiations 
in the vasculai tonus of many small segments of the neuial 
mechanism of the innei eai and lesult m chionic vasomotoi 
labyiinthitis, vasomotoi cochleaiitis oi vasomotoi vestibulitis 

These changes aie mediated by autonomic meclianisms and 
diffei not in kind but in degiee 

They occui most fiequently in individuals with inheiited 
autonomic instability 

The majoiity of these individuals manifest evidences of 
autonomic dysfunction in othei body systems 

Extiinsic physical factois and intimsic emotional stiess 
aie the commonest piecipitatois of autonomic dysfunction in 
the labyrinth 

jjiedical and psychiatiic tieatment can lelieve and 
control most of the vasomotor disoideis of the innei eai 

A small peicentage lequiie surgical destruction of laby- 
nnthine components because of inti actable autonomic dys¬ 
function 
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INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY, 

LONDON, 1949 

The British Association of Otolaryngologists is organizing 
the Fourth International Congress of Otolaryngology, to be 
held in London fiom July 17 to July 23, 1949 There -will be 
further meetings, for those who wish to go, at Oxford, Cam¬ 
bridge and Edinburgh on July 25 and 26 It is hoped that a 
fuU academic program will be arranged, and also various 
social functions 

The secretaries of the National Otolai-yngological Societies 
have been circularized and asked to send a list of their mem¬ 
bers for individual notification Should any association not 
receive this letter, they should communicate with the General 
Secretary, P C W Capps, F R C S , 45, Lincoln's Inn Fields, 
London, W C 2 



PRACTICAL ASPECTS OF LABYRINTHINE TESTS 
GonooN D Hooplc, M D , 

Syiaciise, N Y 

We JiVG in a chyyy woild With each succeeding' day, life 
becomes moie complicated and living mme complex Tensions 
mount, conflicts inciease in numbei and degiee The pace is 
too swift foi some, and they fall bv the wayside This is 
liteially as well as figiuatively tiue Some who diop out do 
so because they actually fall, victims of veitiginous attacks, 
whethei fancied oi leal 

This would appeal to be the leason why theie is an inci eas¬ 
ing numbei of patients who say they aie dizzy Otolaiyngolo- 
gists do not see all who have this complaint They get to 
examine only a small pait of them It is only when the intei- 
ist 01 the geneial piactitionei fails to effect a cine and the 
patient oi the doctoi is distuibed about the lesults obtained 
that membeis of the Jaigei gioup aie lefeiied to the otolaiyn- 
gologist A lecent patient, who had been examined and 
tieated by two iieuiologists, because she had not obtained 
lelief fiom hci dizziness, came to me and complained bitteily 
that neithei of the two had examined hei eais When exami¬ 
nation levealed she had a labyiinthme disoidei, she said, "I 
cannot undeistand this How could they tieat me when they 
knew neithei natuie noi degiee of my disoidei 

Heie in a nutshell is the pioblem Theie is moie dizziness, 
and theie is some ineffectual examination of those who have 
it It poses the question, "What can the otolaiyngologist do 
about it’’’ 

It IS the puipose of this piesentation to talk piactically 
about labyrinthine examinations One can easily become lost 

•Road at the Annual Mootlngr of the American Academy of Ophthalmology 
and Otolaryngology Chicago, Ill October 1948 

mdltor 8 Note This ms received In Lnrjngoscope Office and accepted for 
publication Oct 16 1948 
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in a technical discussion of the plnsiology of the labyimth 
and its cential connections When such expeits as deKlejni, 
Veisteegh, Dohlman, Hallpike, Kobiak, Speigel, McNally, 
Lindsay and otheis debate such subjects as instagnius beieit- 
schaft, utiiculai function, ihAd;hmic phases of postiotatoiv 
nystagmus, postuial leflexes, chiona\ia and kindied piob- 
lems, it IS with difficulty that one follows then aiguments 
l\nien one consideis, too, that an authoiitj like Kobiak sajs, 
“The psvcluc component of njstagmus is important In test¬ 
ing foi njstagmus, gioss stimuli often pioduce consideiable 
dizziness as well as nystagmus When maiked dizziness 
appeals, incieased intensity of nystagmus (of the postiotatoiv 
type) almost ineintabty follows,” and McNallj' states, “It is 
known that the labynnthine leaction will vaiy within limits 
fiom day to day even when the method of applying the stimu¬ 
lus to the labjninth is faiilv constant,” one wondeis if theie 
IS any worth in labjainthine tests, and if they should be used 
at all This bungs to mind the pleas of Lindsaj and \^^alzl in 
then discussion of McNally’s papei on Expeiimental Studies 
of EndoljTnphatic Flow% given befoie the Academy in 1947, 
and McNally’s final summaiy, wdien each plead foi simplicity 
of tests and uiged that we should not tiy to deduce too much 
fiom too little 'Wlien we attempt to deduce a gieat deal fiom 
small vaiiations, w^e can become fogged in oui thinking and 
1 each fanciful diagnoses which may have no sound basis at all 

These aie reasons why a plea can be made foi a piactical 
appioach to patients who have vertigo, and why in testing 
labjninthine function piactical tests should be employed A 
desciiption wall be given of one of these 

Is it amiss to say that a good histoiy is a piactical laby- 
iinthine test’ I think not Technically, it is not a test, but 
piactically, its employment wiU eliminate many who claim 
dizziness as an outstanding sjonptom Caieful questiomng 
will segiegate most of the pyschogemcs Pinmng a patient 
down to an accurate desciiption of his ailment will sometimes 
be most informative It is sui-piising how many patients wall 
state they have dizzmess, but in leality have only giddiness 
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01 light-headedness on aiismg quickly fiom a sitting position 
A few leading questions will classify otheis The oidei of the 
appeal ance of symptoms will diffeientiate Menieie’s fiom 
Leimovez syndiome with consequent bettei piognosis in the 
lattei If good questioning bi mgs out the fact that the patient 
IS ti uly a victim of vei tiginous attacks, some additional ques¬ 
tions as to past illnesses, possible alleigies, the function of 
the patient’s gastiointestinal, caidiovasculai-ienal, endociine 
and nei vous systems, etc , may bi mg one almost as neai to the 
etiology as subsequent examination will This takes time 
The majoiity of otolaivngologists build then office schedules 
aioiind 16-mmute appointments No 15-mmute appointment 
will adequately meet the demands of a tiuly dizzy patient 
Sometimes the histoiy alone will take moie than that 

It is an the lealm of physical examination that the otolai vn- 
gologist can scoie foi himself and benefit the patient If one 
is committed to the investigation of patients with dizziness, 
theie must be a moie complete examination than meiely scan¬ 
ning the eais, nose and thioat and pouimg a little cold watei 
m the eais It takes but little additional time' aftei a thoi- 
ough examination of the eais, nose, nasophaiynx and thioat, 
to include a look at the pupils, a seaich of the eyegioiinds, do 
a Rombeig test, peifoim tests foi spontaneous and positional 
nystagmus, to examine foi gioss neuiological signs and oidei 
the necessaiy laboiatoiy examinations In most instances the 
lesponses to these tests will be noimal, but befoie any caloiic 
tests aie attempted they should be peifoimed Let us stick to 
the piactical One does not need to be an ophthalmologist to 
examine the eyegiounds, but the gioss lesions depicting mtia- 
cianial pathology oi advanced arteiioscleiosis should be dis¬ 
cernible to one who has looked at moie than an occasional one 
Noi do we need to be neuiologists It takes but a few 
moments to test a few leflexes, asceitain if ataxia is piesent 
and leain something about the sensoiy pathways If these aie 
grossly involved, we have diagnostic aids of worth If moie 
detailed and intiicate testing is necessaiy to bung out the 
evidence of neuiologic involvement, it is not the lesponsibility 
of the otolai-yngologist to make the final diagnosis This can 
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and should be the neurologist’s This keeps us in the realm 
of practicaht\' 

Gertainh, in all these cases, it is our lesponsibiliti to do 
careful hearing tests Practicallj, thev are of \ alue M ith 
vertigo of central origin it is unusual, except in the instance 
of acoustic neuionias and possibly certain cerebellopontine 
angle tumors, to ha\e imohement of hearing In \ertigo of 
peripheral origin, if the hearing is good it is piobable that the 
lesion in the labiunth is not se\eie and the prognosis, there¬ 
fore, IS good Marked heanng loss and \ertigo is a combina¬ 
tion vrlucli should put e\ erj otolar\Tigologist on his toes 

These matters attended to, there remains the functional 
examination of the labvrinth MTiat tests shall we use’ Can 
ve continue to be practical’ 

We are all inclined to continue to use the methods in which 
we were trained Each of j ou is probably an advocate of the 
method you are piesentlv using My experience has been to 
change from one method to another As I felt the shortcom¬ 
ings in one test, I found myself seaiching for a bettei It was 
not until I had the pimlege of seeing the woik of Hallpike 
and Cawthome, and learned then method, that I felt I had a 
reasonablv satisfactory- test of labiunthine function A de¬ 
scription of this test and its suitability is the main purpose 
of this presentation 

Before the description of the test is gi\ en, it might be well 
to mention why, for me, some of the better knoivn tests of 
labyrmthme function haye seemed to be somewhat unsatis¬ 
factory The turning chair tests both labynntlis at once, and 
while good information can be obtained from its use, there is 
always the disturbing necessity of differentiating the effect 
of one labyrinth upon the other The results of mass douching 
ynth cold water, continued till nvstagmus appeals, vary 
accordmg to the density of the medium through winch the 
thermal stimuh (hot or cold) must pass before the nerve end- 
mgs m the labvrinth are excised The variation in time of 
the onset of nystagmus has never seemed to me to be truly 
diagnostic of labyrinthine function An estimate of the ampli- 
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tilde and lapiditv of n}stiigmus of one side as compaied to 
the othei is ceitainlj’- lelative only unless theie is a maiked 
dispaiity Minimal douching, accoiding to the Kobiak method 
wheie 5 cc of cooled watei is used is contioiled Mith difficulh’^ 
With the use of such a small amount of watei, the time of 
injection into one eai, contiasted to the othei, piesents a 
vaiiable yIucIi piobabh has some beaiing on the end-iesult 
The conti ol of the tempeiatuie of the watei is a hazaid which 
IS almost insui mountable As a test to detennine whethei oi 
not a labMinth has function, this is piobably the most con¬ 
venient method of all, but foi testing one side against the 
othei, it has definite limitations Douching ivith 1 cc of ice 
cold vatei has some of the limitations just mentioned, and, 
vhile it easy foi the e\aminei, it is not so foi the subject As 
a matter of fact, except foi the Kobiak method, all of the 
above mentioned tests pioduce gioss stimuli, which, it should 
be lemembeied, often pioduce maiked dizziness and the lattei 
gives use to psvchic leactions which maj' altei the degiee and 
chaiactei of the nvstagmic lesponse In the hjiieiiintable, 
and theie aie a good manj of these, theie lesults a feeling of 
nausea, palloi and sweating which is most uncomfoi table 
Occasionally theie is vomiting All of the infomiation obtain¬ 
able with these tests is available in the Hallpike-Cawthoine 
method, with the elimination of these undesiiable side effects 

A desciiption of the Hallpike-Cawthoine piocediiie follows 
In the pi one position with the head elevated at an angle of 
30 degiees, the patient is tested with watei at 7° above and 
7° below body tempeiatuie, le, 44“ and 30° Each eai is 
tested with both the hot and cold watei The testing fluid is 
legulated to the desiied tempeiatuie, stoied in an iiligating 
can placed some two oi thiee feet above the head of the 
patient, and, with as little waiting peiiod as possible, fed to 
the eai thiough a lubbei hose and appiopiiate nozzle The 
douching peiiod in each instance is 40 seconds Piioi to each 
douching, the watei in the tubing is lun off and discaided 
Maiked vaiiations in the tempeiatuie of the watei in the 
tubing aie posible Hence this* pi ecaution The duiation time 
of the induced nystagmus is noted and charted in what 
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the authois have chosen to call a caloiigiam Duiing 
the peiiod requned for obseivation of the duiation of the 
nystagmus the patient is instiucted to look at a convenient 
maik on the ceiling diiectly oveihead The authois and otheis 
who have tried this method feel the use of Bartel’s glasses oi 
Fienzel lenses is contiaindicated This mav piolong the leac- 
tion 01 diffuse the end-point Obseiwations, inteiTnittent in 
the eaily stages of the leaction in oidei to avoid fatigue, aie 
made fiom an advantageous position and the end-point of 
nystagmus noted This is most easilv accomplished by v atch- 
ing one of the small vessels of the scleia Some piactice is 
needed to determine with a fan degiee of accuiacv the 
moment of the cessation of the nystagmus The lecoided 
duiation as noted on the caloiigiam extends fiom the appli¬ 
cation of the stimulus to the end of the nystagmic lesponse 
This eliminates the necessity of watching foi and noting the 
onset of nj’-stagmus The charted duiation on the caloiigiam 
IS obviously not the duiation of the nystagmus itself but the 
time inteival fiom the start of the douching to the disappeai- 
ance of the nystagmus In othei voids, it is the nystagmus 
lesponse to a standard stimulus While attention is piinci- 
pally devoted to the duiation time, the authois note that the 
deglee of intensity of the nystagmus and the patient’s sub¬ 
jective leactions (dizziness) should be lecoided A small dif- 
feience in duiation time between the rtvo eais is of much 
more significance if it is associated with an obvious diffei ence 
in intensity of nystagmus and dizziness 

The authors of this method note the lesults of tests in 50 
individuals betw^een the ages of 20 and 55 with noimal heal¬ 
ing and without symptomatic oi othei evidence of vestibulai 
disoidei In 80 pei cent of these, the duiation of the cold 
reactions vaiied between 1 minute, 30 seconds and 2 minutes, 
10 seconds In 80 per cent the cold reactions were in excess 
of the hot, usually by 5 to 15 seconds In 10 pei cent the cold 
and hot leactions were approximately equal, and in 10 pei 
cent the hot reactions exceeded the cold -svith a maximum dif¬ 
ference of 15 seconds In 80 per cent the cold reactions of 
the tivo eai-s showed a difference of 5 seconds oi less In 10 
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])oi cent this clincieiicc was 10 seconds, and 20 to 26 seconds 
in the leniaininp: 10 pei cent DifTciences of a sinnlai oidei 
wcic obsei ved in the liot leactions 

Fit/gciald, llallpike and Cawthoine slate tliat, “Tlic test 
was ovoJvcd in a cidcul.ited endeavoi to push to its limits the 
lesolving powei of the calonc tests,” but they follow this by 
saving, ”—this teclinique had gieatly faciht.itcd tlie iccog- 
nition of abnoiinal icactions in patients with collateial evi¬ 
dence of vestibulai disease” The foiinei statement implies 
tliev aic attemjiting to squee/o the last diop of lilood fiom tlio 
life of the calonc test and that minim.il difTeienccs between 
the two eais oi liotwoon the liot and cold calonc stimulations 
in one eai aie of pnme impoi lance This is not tiiie They 
become piactical when tliey say, in substance, that abnoi nulli¬ 
ties of the test have moic significance when these abnoimiih- 
tics <110 suppoitod bv collateial evidence of vestibulai disease 

Cnticisms of this tost have <ippcaied in the liteintmc 
Claike, Glong and Fowici, and McNally have pointed out that 
the <1<1° waloi icaches the cai at a tempeiatuie consideiably 
lowoi than that figiiie and m,iy be as low as ^12" They also 
note the tompoiatuic of the W” watci may not bo that figuio 
when it is dclivoied to the cai It is aigiied fiom tins that 
the test does not follow a standaid and that tiio i espouse to 
the hot stimulus cannot bo compaiod to tlie cold as they aie 
not equal stimuli (Glong and Fowlei have used theimos jugs 
to obviate the tempeiatuie changes ) The iioint is academic 
No one of these authois has noted the tompoiatuic of then 
patients at the time of testing A vanant hoio may be as 
significant as the changes noted above The method sliould be 
consideied fiom its piactical aspects It sliould be noted that 
the stimulus is as standaid as any that h.is been devised and, 
most impoitanl, if all foui douchings aic earned out <at one 
sitting the metliod tests the le.ictions of one oai against the 
othei undei these staiidaids One is not so much inteiosted 
in the vanation of nystagmus duiation between the hot and 
cold stimulus m one eai as one is to leain the di/Teicnce theic 
may be between the two eai s as they i eact to one oi the othei 
of the stimuli 
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In addition to the fact that the stimuli to each eai aie quite 
comparable, this method has adiantages of worth With the 
small tempeiature diffeiences which the test emploj's, there is 
almost ne\er an undesirable leaction The douching is rea¬ 
sonably comfortable and the patient haibois no unpleasant 
memories of the test Rarely does nausea come into the pic¬ 
ture, noi the pallor and sweating of grosser tests The method 
prondes a check of leasonable worth It is true that the 
duration lesponses to the hot and cold w'atei are not usually 
exactly equal, but each checks the othei, particularly when the 
four leactions aie compared (Incidentally, the leactions aie 
repeatable The duiation lesponse to the same stimulus in 
the same ear if retested will haie no appreciable lariation ) 

Little wdl be said heie of directional piepondeiance, a full 
discussion of which would change this presentation fiom the 
practical to the theoretical In the great majority of subjects 
tested, the duiation of nystagmus will be relatively equal for 
all four douchings, or the two douchings of one ear will be 
out of proportion to the two in the othei In diiectional pie- 
ponderance the douchings winch produce njstagmus in one 
direction (either to the light or left) are of longer duration 
than the douchings which pioduce njstagmus in the opposite 
direction This finding has some clinical significance and is 
found in tumors of the temporal lobe, the diiection of the 
preponderance being to the side of the lesion It is also found 
m some instances of \estibular disease The mechanism of 
directional preponderance is still under debate. Practically, 
it exists and often is confirmatory to other e^^dences of ^es- 
tibular abnormality 

Place the findings obtained by this test alongside the results 
of the physical examination and the history, study the combi¬ 
nation and the diagnostic eindence accumulated will be grati¬ 
fying Normal findmgs will sometimes appeal when altered 
reactions are expected 

A very occasional bizarre reaction will ocui whiclr will be 
difficult to mterpret In the main, however, it is surprising 
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Ilow /(('riuoiitlv one feclh the tost has been of mateiial hell) in 

foimiiiK <i flniKnosiH 

One illiisti ation will pel haps siiOice to show how the 
llallpiko-Cawthoi no test is moie iiifoiinative than some othci 
tests which aie eoinmonl}' used Jieccntly, an oLoIn)yngolofjnt 
lefeiied a patient to oiii o/hce 7'J)is patient had piimaidy a 
hcsuiip'' piolilem, but theie w.is in the histoiv jrood evidence 
of attacks of div/iiiess 'J’lie lofeiiiiifr otol.iiynjjologist in <in 
aeconijianyiiiK lettei stated he had used 5 cc of iced watei in 
testuij’' the patient’s labvi inthine function IIis conclusion 
was, that in luldition to a heaiiiif^ loss, tins patient had evi- 
flenee of slight hviioac tivitv of the iifrlit labvi inth Without 
any intei vi'iiihh: attacks of <Ii//iness between oui ex.imination 
and the fust, a llnlljnke-Cawthoino test, showed no iespouse 
to (‘ithei the hot oi cold stimulus in the iifrht (involved) eai 
Inimediatelv followin;^ the t(>st, cold tip watoi was douched 
into the n^ht eai foi one minute Only then did a nvstafrmic 
1 espouse apjK'ai The i ifrht labyiinth was not dead, but it 
(citainlv had moie than a slight hvpoactivitv When thoic is 
no lesjionse to the douching: by hot oi cold watei accoidinjr 
to the Ilallinke-CawthoiIK' method, theie is sipnal p.itholopy 
Ill the vestubulai apiiaiatus 

lleie, then, is a method of calm ic testing which has a lea- 
sonable st.indai di/ation of stimulus with an .itti ibute (duia- 
tion of iivstaKimis) which can bo measuied and which is often 
infoimative In coiijuiiclion with allied e\amin.itions and a 
/wod histoiy, its /indiiiKs seem moie conclusive than those 
elicited bv othei calm it tests 

Hilati'ial calm i/ation .uid galvanic stimuli aie adjuncts 
which mav be used to obtain additional iiifoi mation to the 
above, but to the aveiajio otolaivnpfoloKist these me tests 
which b('lon;>‘ to the /nioi lealm of iieiii o-otoloj 3 :y 

'I'heie IS a yieat hue and ciy heaid these days about 
till' (liminiahiiij*- scojie of otolaiyiiRoloKy Chemothoiapy has 
lobbed it of some of its most spectaculai suipoiy Suipeons 
111 bmdennp fields .uo invadinp the jnocincts of the specialty 
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The pathologies of the lestibulai bianch of the Vlllth neiie, 
including those of the end-organ and its cential pathivais, 
coiei a field into winch few haie lentured, it has been left 
to the otologist Thei'e is no reason why we w'hose medical 
interests include the diseases of the ear should not be as well 
eqmpped to examine the Vlllth cramal neiw e as the ophthal¬ 
mologist IS the Ilnd There is an inci easing nurabei of 
patients who complain of dizziness, and they are clamoring 
foi better diagnosis and treatment Cleai thinking is required 
to separate the imagined from the leal Caieful histones and 
examinations are needed to separate actual disease of the end- 
organ from conditions which alter the function of the end- 
organ The same can be said for the differential diagnosis of 
lesions of the end-organ and central pathologies Some sug¬ 
gestions of a piactical approach to these problems and a 
practical method of examination ha\e been presented In tins 
area there is an opportunitj' for better servnce than has been 
rendered in the past 

713 East Genesee Street 


MISSISSIPPI VALLEY MEDICAL SOCIETY MEETS AT 
ST LOUIS, SEPT 28, 29, 30, 1949 

The Fourteenth Annual Meetmg of the IMississippi Valley 
Medical Society will be held at the Jefferson Hotel, St Louis, 
Mo, Sept 28, 29, 30, 1949, under the presidency of Dr Al¬ 
phonse McMahon, of St Louis University At the recent 
current meetings of the Societj’ and board of directors, the 
following officers were elected Dr Nathaniel G Alcock, Iowa 
City, Iowa, President-elect, Dr WendeU G Scott, St Louis, 
Mo, First Vice-President, Dr Charles F Harmon, Sprmg- 
field, HI , Second Vice-President, Dr John I Marker, Daven¬ 
port, Iowa, Third Vice-President, Di Harold Swanberg, 
Quincy, HI, Secretary-Treasurer, Dr Ralph McReynolds, 
Quincy, HI, Accounting Officer 



LABYRINTHINE SURGERY FOR MENIERE’S 
DISEASE t-) 

J R Lindsa'V, M D , 

Cliicnfro, III 

Monicio’s (lisoasG is cli.iincton/ed bv iccinnnp attacks of 
veitipo, aloiifj witli aiiclitoiv symptoms of a clistiiictivc typo 
Tile inno.u oai patliolofrv which cruises those distiii bailees is 
now known to be <i hydiops of the labynnth The type of 
hydiops found in this condition diffeis essentially fiom that 
commonly found in inflammatoi y innei eai disease, but the 
ctiolofry IS indefinite and theiefoic it is called "idiopathic 
hydiops” The most favoied theoiy as to the etiology seems 
to be that a distuibancc in the societal y appniatus leads to 
oyei section of ondolyinph 

The most piedomiinitiiig symptom of this dise.ise and the 
one which cruises gioatest disability is tlie lecuiiing veitigo 
The most consistent symiitom and the one which is nccossaiy 
foi diagnosis is the loss of healing which begins as a low tone 
iiiiioi cai impaiinient Othei auditoiy symptoms which yaiy 
gi catly but may be so soyoi c as to be of gi eat subjcctwe con- 
cein aie low-pitched tinnitus, a sense of blockage in the eai 
and a disagiccable distui banco of the quality of the tone, usu¬ 
ally a diplacusis The auditoiy symptoms nuctuate in seyeiity 
and the lieaiing thieshold vanes widely fiom time to time, 
but the loss tends to become pi ogi ossively gieatei 

The diagnosis is usually made when both auditoiy symptoms 
and voitigo aie piescnt In the infiequent case, howevci, it 
IS possible to make the diagnosis on the basis of the chaiac- 
teiistic natuie of the auditoiy symptoms without the piesencc 
of voitigo 

•PiOHontoil bi foro tlio Amuilonn Acnclomj or Oplitlmlmolo(,> iiiul Ot()Ill^^ ii- 
Koloi } Clilcti>,o, III October, 1D<8 

fl rom tlio DlvlHloii of Otolarj nboloKj, tlio Uiil\orHlt) of Cliicnbo 
laaitoi H Nolo nlilfl inn r<( 0 l\cil In niii Miironcopo OllU u iind iicciptod for 
publication October 15 1018 
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The use of surgeiy in the treatment of the disease has been 
diiected primanh at the pre\ention of \ertigo Although this 
has been consistentlv accomplished b\ a numbei of methods, 
no treatment can be considered hollv satisfactory unless the 
effect on the auditor^' apparatus is also fa\oiable 

In new of the nature of the pathologic lesion in the eai, 
surgeiy cannot be expected to cause an\ gieat impro\ement 
in hearmg Also, since the disagieeable tinnitus and dipla- 
cusis probabh take origin from the same cause as the heai ing 
loss, it IS unlikely that suigery can relie\e them ^ylthout 
destronng auditory function 

At the present time surgeiw is, therefore used as a last 
lesort in those cases w hich ha\e not been sufficiently helped b^ 
medical therap^ The percentage in such cases \aries accoid- 
ing to different leports but would appear to be somewheie 
between 10 and 20 

Menieie’s disease is a unilateral piocess in approximately 
90 pel cent Mffien bilateral the time of onset in the second 
ear lanes It may be soon or not until four or fi\e years 
after the fust The hearmg loss may be about equal or may 
contmue to be greater m the onginalh iniolyed eai 

In the bilateral case, therefore, a surgical proceduie that 
may destroy heaimg is unsmtable, except in the cases where 
the symptoms can be definitely ascnbed to the ear with much 
the poorer function 

In the unilateral case the presen ation of the remaining 
hearmg is usually of httle semce to the patient except as a 
reserye that might be used m case of mjuiw to or similar 
m\olyement of the other ear This latter possibihty, howeier, 
IS of sufficient importance to warrant a search for a surgical 
procedure which might penmt selecti\e destruction of the 
yestibular function by the relatively safe inti-alabyrmthme 
route 


Intracramal division of the vestibular fibres of the t TTT th 
nerve, first performed by McKenzie,^ and strongly lecom- 
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mended bv Dandv," preseives aiiditoiv function The method 
has given excellent lesults but falls shoit of an ideal tieat- 
ment in that tlie pioccss m the innei eai is piobably not 
impeded oi mfliwnced, also that the mtiacianial appioach 
may cany some opeiative nsk if not expertly earned out 

LABYRINTHINE SURGERY 

Suigical proceduies on the labynnth have atti acted much 
attention because of the simplicity with which they can be 
earned out and the absence of opeiative nsk 

PORTMANN’S OPERATION ’ DRAINAGE OF THE SACCUS 
BNDOLYMPHATICUS 

Poitmann’s opeiation consisting of diainage of the saccus 
cndolympliaticus was conceived befoie the pathological proc¬ 
ess was known The discoveiy by Hallpike and Caiins^ of a 
hydiops of the labynnth m Menieie’s disease appealed to 
stiengthen Poitmann’s thesis that diainage of the saccus was 
a logical pioceduie Poitmann lepoited good lesults, but the 
expenence of otheis in smallei numbeis of cases has been less 
favoiable, and the method is not in geneial use 

EXPERIMENTS ON THE SACCUS AND DUCTUS ENDOLYMPHATICUS 

In 01 del to demonstiate the effect of simple diainage of the 
saccus and ductus endolymphaticus and also to obtain expeii- 
mental evidence legaiding the function of these stiuctuies in 
the maintenance of the volume of endolymph, a senes of 
expel iments was done in the monkey These consisted of both 
simple diainage of the saccus and vanous degiees of destiuc- 
tion of the ductus endolymphaticus'' In thiee ears the sac¬ 
cus and medial convoluted pait of the ductus, desciibed as 
Sinus II by Anson and Wilson/ were completely destioyed 
Aftei a peiiod of between thiee and one half and foui months 
the defect was completely filled in by new bone and mairow, 
but the lemaindei of the endolymphatic system and the sen¬ 
sory organs showed no histological vaiiation fiom the noimal 

The conclusion seemed wan anted fiom these expei iments 
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that the maintenance of a noimal volume of endolymph is not 
dependent upon a functioning ductus endolymphaticus or even 
upon its existence, also, that the occuiience of a hydiops oi 
Menieie’s disease could not be attributed to inteifeience with 
noiTnal absorption of endolymph fiom its dilated and convo¬ 
luted middle portion 

It was also demonstiated cleaily that diainage and paitial 
destiuction of the saccus was followed by sealing off and 
healing of the defect without any demonstiable effect on the 
labyiinth beyond 

Any effect of Poitmann’s opeiation on Menieie’s disease 
would, theiefoie, be of only lelatively biief duiation 

ALCOHOL INJECTION 

The injection of alcohol into the labyiinth has been used 
chiefly in England Mollison’ opened the external semicirculai 
canal and injected thiee minims of absolute alcohol aftei fiist 
withdrawing a similar amount of peiilymph Bepoits by him 
and also by Wright® and McDowall,® who used the same 
method, have been favoiable as regaids pievention of vertigo, 
although not completely successful Deafness followed in all 
cases Tinnitus has, howevei, remained undimimshed in as 
many as one-thiid of the latter’s cases 

Ablation of a Membranous Semicii culai Canal Removal of 
a part of the membranous horizontal semiciicular canal has 
sometimes occurred accidentally during the fenestration pro¬ 
cedure for otosclerosis, usually during a revision Personal 
experience in two such cases was that a further loss of hearing 
occurred postoperatively, and the fistula response was nega¬ 
tive This was followed in several weeks by a return of 
hearing to the pieopeiative level for speech frequencies The 
fistula response never became positive 

Although reports are lacking in the literature, personal 
commumcations indicate that the experience of others has 
been similar m at least some of their cases There is, there¬ 
fore, evidence that removal of part of the membranous canal 
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mended bv Dandy,= pieseives auditoiv function The method 
lias given excellent lesults but falls shoit of an ideal tieat- 
ment in that the piocess in the innei eai is piobably not 
impeded oi influenced, also that the intiacianial appioach 
may cany some opeiative iisk if not expertly earned out 

LABmNTHINE SURGERY 

Suigical pioceduies on the labjainth have atti acted much 
attention because of the simplicity with which they can be 
earned out and the absence of opeiative nsk 

PORTMANN’S OPERATION ^ DRAINAGE OF THE SACCUS 
ENDOLYMPHATICUS 

Portmann’s opeiation consisting of diainage of the saccus 
endolymphaticus was conceived befoie the pathological pioc¬ 
ess was known The discoveiy by Hallpike and Cairns' of a 
hydiops of the labynnth in Menieie’s disease appealed to 
strengthen Poitmann’s thesis that diainage of the saccus was 
a logical pioceduie Portmann lepoited good lesults, but the 
expeiience of otheis in smallei numbeis of cases has been less 
favoiable, and the method is not in geneial use 

EXPERIMENTS ON THE SACCUS AND DUCTUS ENDOLYMPHATICUS 

In 01 del to demonstiate the effect of simple diainage of the 
saccus and ductus endolymphaticus and also to obtain expeii- 
mental evidence legaiding the function of these stiuctuies in 
the maintenance of the volume of endolymph, a senes of 
expel iments was done in the monkey These consisted of both 
simple drainage of the saccus and vaiious degiees of destiuc- 
tion of the ductus endolymphaticus' In thiee eais the sac¬ 
cus and medial convoluted part of the ductus, desciibed as 
Sinus II by Anson and Wilson," weie completely destioyed 
Aftei a peiiod of between thiee and one half and foui months 
the defect was completely filled in by new bone and maiiow, 
but the lemaindei of the endolymphatic system and the sen¬ 
sory organs showed no histological vaiiation fiom the noimal 

The conclusion seemed warranted fiom these experiments 
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that the maintenance of a nomial volume of eudolj.'mph is not 
dependent upon a functioning ductus endoljTnphaticus oi e\ en 
upon its existence, also, that the occuiience of a hydiops oi 
Menieie’s disease could not be attributed to interfeience with 
nonnal absoiiition of endohnnph fiom its dilated and convo¬ 
luted middle portion 

It was also demonstiated cleailj that diainage and partial 
destiuction of the saccus ■was followed bv sealing off and 
healing of the defect -without any demonstiable effect on the 
labjninth beyond 

Any effect of Portmann’s operation on ^Menieie’s disease 
would, therefore, be of onlv lelatively brief duration 

ALCOHOL INJECTION 

The iniection of alcohol into the labjninth has been used 
chiefly in England Mollison' opened the extenial semicnculai 
canal and injected thiee minims of absolute alcohol aftei first 
withdrawing a similai amount of perll^^nph Reports bv him 
and also by Wiight’ and McDowall,® Mho used the same 
method, have been favorable as regaids pievention of vertigo, 
although not completely successful Deafness followed in all 
cases Tinnitus has, howevei, remained undiminished in as 
many as one-thiid of the latter’s cases 

Abfatton of a Membraiwjis Semtcu cniw Canal Removal of 
a part of the membianous hoiizontal semicircular canal has 
sometimes occuiied accidentally duiing the fenestiation pio- 
cedure for otosclerosis, usually during a revision Personal 
experience in two such cases was that a further loss of lieai ing 
occuned postopeiatively, and the fistula response was nega¬ 
tive This was followed m several weeks by a letum of 
hearmg to the pieoperative level for speech fiequencies The 
fistula response never became posi-tive 

Although reports are lackmg in the hteiatme, personal 
commumcations mdicate that the expenence of otheis has 
been similar m at least some of their cases There is, there- 
foie, e’widence that removal of paid; of the membianous canal 
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mended by Dandy,= pieseives auditoiy function The method 
]ias given excellent lesults but falls short of an ideal tieat- 
ment in that the piocess in the mnei eai is piobably not 
impeded oi influenced, also that the intiaciamal approach 
may cany some opeiative iisk if not expertly earned out 

LABYRINTHINE SURGERY 

Suigical pioceduies on the labyiinth have atti acted much 
attention because of the simplicity with which they can be 
earned out and the absence of opeiative iisk 

PORTMANN’S OPERATION ^ DRAINAGE OF THE SACCUS 
ENDOLYMPHATICUS 

Portmann’s opeiation consisting of diainage of the saccus 
endolymphaticus was conceived befoie the pathological pioc¬ 
ess was known The discoveiy by HalJpike and Can ns^ of a 
hydrops of the labyiinth m Menieie’s disease appealed to 
stiengthen Portmann’s thesis that diainage of the saccus was 
a logical piocedure Poitmann leported good lesults, but the 
expel lence of otheis in smallei numbeis of cases has been less 
favoiable, and the method is not in geneial use 

EXPERIMENTS ON THE SACCUS AND DUCTUS ENDOLYMPHATICUS 

In ordei to demonstiate the effect of simple diainage of the 
saccus and ductus endolymphaticus and also to obtain expeii- 
mental evidence legaiding the function of these stiuctuies in 
the maintenance of the volume of endolymph, a senes of 
expel iments was done in the monkey These consisted of both 
simple diainage of the saccus and vaiious degiees of destiuc- 
tion of the ductus endolymphaticus' In thiee eais the sac¬ 
cus and medial convoluted part of the ductus, described as 
Sinus II by Anson and Wilson,” weie completely destioyed 
Aftei a peiiod of between three and one half and foui months 
the defect was completely filled m by new bone and mairow, 
but the remainder of the endolymphatic system and the sen- 
soiy oigans showed no histological vaiiation fiom the noimal 

The conclusion seemed wai ranted fiom these expei iments 
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aftei it has impinged on the -wall of the vestibule befoie 
applying the cm lent 

The authoi’s evpeiience with the coagulation piocediiie m 
Menieie’s disease has been limited to eight cases In most cases 
the coagulation was limited to the membianoiis hoiizontal 
canal and its ampulla but was sufficiently sti ong and i epeated 
so as to destioy these stiuctuies In some the coagulation 
undoubtedly involved the utiicle also In one case the coagu¬ 
lation was applied to two canals at appio\iniatelv a ma\imum 
distance fiom the ampullae In all cases the healing loss was 
incieased to the point wheie no definite healing could be 
demonstiated although tested ovei peiiods of veais theieaftei 

Prevention of attacks of veitigo was accomplished in five 
cases, one could not be followed up, and t\\ o cases developed 
occasional mild veitigo, which was appaiently caused by the 
opposite eai 

In some cases theie was inteimittent low'-pitched tinnitus 
aftei seveial months had elapsed and along with it a sense 
of blockage in the eai, which, although not so seveie as befoie 
opeiation, w'as sufficient to cause some appiehension that it 
might be followed by an attack of vertigo 

Disciission When the lesults of Day’s cases aie combined 
with those of othei s wdio have used the coagulation pi ocediii e 
and the expeiience with coagulation limited to the canals and 
ampullae only, it wmuld appeal that pieseiwation of the heal¬ 
ing can be anticipated only occasionally oi, at most, in a small 
mmoiity of such cases 

The coagulation pioceduie has been successful as a means 
of pi eventing attacks of veitigo and subjectively has been a 
satisfactoiy tieatment In most cases the furthei loss of 
healing causes no disability but it is of sufficient impoitance 
to limit this foim of suigical theiapy to a lelatively small 
peicentage of cases An intralabyiinthine suigical pioceduie 
which would consistently pieseiwe heaiing wliile pi eventing 
veidigo w’^ould undoubtedly become a tieatment of choice in 
a much largei gioup 
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wjtlioiit its ampullaiy end destioys function of tliat canal but 
does not destioy healing in at least many of the cases 

In the fenestiated monkej'’s eai desti action and obliteiation 
of one canal pioduces no histologic change in the vestibule oi 
in the auditoiy appaiatus 

Cawthoine’” has tieated a laige numbei of cases of Menieie’s 
disease by lemoval of the ampullaiv end of the membianous 
hoi i7ontal canal appai entlj'^ along witli its ampulla 

He has lepoited consistent! j' good lesiilts in pi eventing 
attacks of veitigo, but all cases weie lepoited to be deaf in 
the opeiated eai 

It would seem that these lesults in Menieie’s disease do not 
coiiespond to the expeiience with otoscleiotics Also, the his¬ 
tologic findings in the monke^'s eai suggest that if the injiiiy 
is limited to the canal and its ampulla, the auditoiy appaiatus 
escapes injuiy 

Coagulation of the Lahyunth Coagulation of the hoiizon- 
tal membianous canal, ampulla and the vestibule thiough a 
small fistula neai the ampulla in cases of Menieie’s disease 
was fiist lepoited by Day ” His lesults in pi eventing fuithei 
attacks of veitigo have been unifoimly good He lepoited 
lelief of tinnitus in neaily all cases and a pieseivation of 
useful healing in appioximately 10 pei cent He has had no 
complications fioni the opeiation McNally’- has lepoi-ted one 
case, howevei, in which theie was a facial palsy foi seveial 
months following coagulation, theieby indicating that the 
facial neive is not completely fiee fiom the dangei of injuiy 

The expel lence of otheis, foi example, Sullivan as lepoited 
by Ii eland,who have used the coagulation pioceduie in the 
vestibule, has been that piofound deafness followed without 
exception 

The explanation of Day’s moie favoiable expeiience sug¬ 
gests the possibility of some vaiiation in technique, such as 
his stated piactice of withdi awing the coagulating tip slightly 
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aftei it has impinged on the wall of the vestibule befoie 
apphnng the cuiient 

The authoi’s evpeiience with the coagulation pioceduie in 
Menieie’s disease has been limited to eight cases In most cases 
the coagulation i\as limited to the membranous hoiizontal 
canal and its ampulla but was sufRciently stiong and lepeated 
so as to destioy these stiuctuies In some the coagulation 
undoubtedly involved the utiicle also In one case the coagu¬ 
lation v as applied to tw o canals at appi ovimatelv a mavimum 
distance fiom the ampullae In all cases the heaiing loss vas 
increased to the point wheie no definite healing could be 
demonstrated although tested over periods of rears theieaftei 

Prevention of attacks of vertigo was accomplished in five 
cases, one could not be followed up, and tv o cases developed 
occasional mild vei-tigo, vhiclr was appaientlv caused bj the 
opposite ear 

In some cases theie was intermittent low'-pitched tinnitus 
after several months had elapsed and along with it a sense 
of blockage in the ear, which, although not so severe as befoie 
operation, w'as sufficient to cause some apprehension that it 
imght be followed by an attack of vertigo 

Discussion WTien the results of Day’s cases are combined 
wnth those of others who have used the coagulation procedure 
and the experience with coagulation limited to the canals and 
ampullae only, it would appear that pieseiwation of the hear¬ 
ing can be anticipated only occasionally oi, at most, in a small 
minority of such cases 

The coagulation procedure has been successful as a means 
of preventing attacks of vei-tigo and subjectivelj’’ has been a 
satisfactory treatment In most cases the further loss of 
hearing causes no disability but it is of sufficient importance 
to hmit this fonn of surgical therapy to a relatively small 
percentage of cases An rntralabyimthine surgical procedure 
which would consistently preseiwe hear mg wliile preventing 
vei-tigo would undoubtedly become a treatment of choice in 
a much larger group 
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ANIMAL EXPERIMENTS ON COAGULATION AND 
INTRALABYRINTHINE NERVE INJURIES 

A senes of expei iments on the labbit’s eai done m oui 
laboiatoxy by Di Biuce Pioctoi befoie penicillin was avail¬ 
able, but not leported, showed that insti umentation within 
the vestibule in the attempt to luptuie oi injure the utiicle 
resulted in extensive fibrosis in the peiilymphatic spaces 
and varying degrees of hydrops and degeneration of sensory 
organs These results, along with eaily experiences with oper¬ 
ations on the human, led to further experiments to detennine 
the extent to which the vestibular apparatus might be injured 
by coagulation oi instiiimentation without causing histologic 
changes in the auditory sense oigan More recently the effects 
of the use of the coagulating current within the vestibule have 
been demonstrated by Schall and Rambo These have con- 
finned the improbability of preserving heaiing in more than 
a minority of cases when treated by coagulation within the 
vestibule 

The following experiments were done on the monkey’s ear 
during the past several years to detennine then effect on the 
histologic appearance of the auditory sense organ Coagula¬ 
tion of the ampulla of the horizontal canal Coagulation of all 
canals at maximum distance from the vestibule Injury to the 
neiwes to the horizontal canal ampulla and to the utricle, and 
in one case detachment of the otolithic membrane of the 
utricle Introduction of the coagulating tip and the use of 
current which was not strong enough to cause bubbling or 
visible changes, although sufficiently stiong to produce a facial 
nerve stimulus 

All ears were prepared and examined histologically In 
practically all cases histologic evidence of the injury to the 
vestibular apparatus was demonstrable It was found that in 
no case had the injury resulted in any extensive change or 
fibrosis in the perilymphatic space of the vestibule 

In one animal sacrificed within 24 hours of coagulation 
there were collections of red blood cells in the perilymphatic 
spaces and an altered staining reaction of the perilymph, but 
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m all otlieis saciificed after se\eial dajs oi weeks there ■\\as 
no evidence of hemorrhage 

None of the proceduies in\olving limited instiumental in¬ 
jury* to the ampullari' nene and utiicle or coagulation which 
was limited to the canals and ampullae resulted in any histo¬ 
logic change in the auditory apparatus In no case was there 
moie than a nunimal amount of fibious tissue in the pen- 
lymphatic cistern 

In the eai vhicli was fixed within 24 houis after the coagu¬ 
lation there was some suggestion of a chemical change in the 
peiiljTnph, as indicated by the alteied staining reaction 

The lustologic findings in these ears failed to provide an 
explanabon for the profound loss of hearing which occuired 
in humans in which the coagulation procedure had been lim¬ 
ited to canals oi their ampullae onlv 

SIMPLE FENESTRATION, DECOMPRESSION OF PERHAMPH, 
INTRALABYRINTHINE NERVE INJURIES 

In the seaich for a method to pieient leiiigo while pie- 
semng cochlear function, several procedures v ere carried out 
on humans with intractable Meniere’s disease 

Case i G R male age 40 advanced nnilateral M4nl6re s disease unre¬ 
lieved bv medical tberapv Serious disabilitv from vertigo and average 
hearing loss of over 60 db in speech frequencies This patient had a 
previouslv healed radical mastoid cavitv On Juiv 15 1940 a fenestra vas 
made near the horizontal canal ampuUa and a barbed dental broach 
passed through the ampuUarv nerve into the vestibule in an anterior 
direction until it impinged on the opposite vrall and then was withdrawn 
Tins was repeated No bleeding or visible injury to the membranous 
canal or its ampulla was observed despite the use of the barbed instru 
ment. The fenestra was covered with a skin flap The hearing in the ear 
was further impaired to a state of profound deafness Vertigo was 
relieved except for mUd recurrences on infrequent occasions but no 
longer caused anv disabilitv 

Although the ear was profoundlv deaf tinnitus and a sense of blockage 
of mild degree have been tntermittenlv present. The flstula response has 
remained active and the fenestra is visible through the thin covering sldn. 
The response to cold caloric stimulation with ice water was absent two 
months following operation but has become active to an approximatelr 
normal degree since that time There has been no Tulho phenomenon 

Case 2 E B, female age 32 Unilateral M6ni6re s disease for three 
years unrelieved bv medjcal therapy Fluctuating hearing threshold aver 
aging about 40 db loss for speech frequencies On April S 1945, a simple 
mastoidectomv was done and a fenestra made in the horizontal canal near 
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wJuch only a simple festia was cieated, suggests that the 
existence of a thud window into the ]abyimtli m the piesence 
of an intact conducting mechanism lesults in a definite tlnesh- 
old loss 

Whethei such a lieanng loss in the fiist thiee cases would 
have been avoided by causing the fistulas to close, theieby 
limiting the pioceduie to the intialabyiintliine iiijuiy, has 
not vet been detei mined 


SUMMARY 

1 The pievention of attacks of veitigo, along with destiuc- 
tion of auditoiy function, has been foimeily accomplished by 
labyi mthectomv opeiations, all of which involve extensive 
destiuction of stiuctuies in the vestibule Effoits to pi event 
vei-tigo by intialabyiintliine suigeiy without causing destiuc¬ 
tion of healing have so fai met with limited success The 
following pioceduies have been done on humans 

a Poiimann’s opeiation on the saccus endolymphaticus 
This opeiation has pieseived the healing but has failed to give 
sufficiently good lesults in pievention of vertigo 

Expel iments on the monkey have shown that diainage oi 
destiuction of the saccus, as well as neaily all of the ductus 
endolymphaticus, is followed by piompt healing and, theie- 
foie, could have only a limited effect on a hydiops of the laby¬ 
rinth 

b Ablation of the ampullaiy end of the hoiizontal semi- 
ciiculai canal has been lepoited by Cawthoine to pi event 
attacks of vei tigo consistently, but also to cause deafness 

Accidental lemoval of part of the membianous canal at the 
fenestiation opeiation oi its levision causes tempoiaiy deaf¬ 
ness, but healing fiequently i etui ns to the pievious level 

Obliteiation of the hoiizontal canal foi seveial milhmeteis 
distal to the ampulla in the monkey causes no histologic change 
in the auditoiy appaiatus m most instances 

c Coagulation of the ampullated end of the hoiizontal canal. 
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the tip of the instrument extended into the vestibule 
(Daj^s procedure) has pie\ented \ei'tigo attacks consistently 
Preseiration of hearing occuried in about 10 pei cent of Da\’s 
cases but not in those leported by others 

d Coagulation limited to one or more canals vnthout entei- 
ing the vestibule has pre\ ented attacks of \ ertigo but caused 
profound deafness It did not alv a^ s abolish intei mittent tin¬ 
nitus and sense of blockage in the eai 

In the monkev, it caused no histologic evidence of injui\ to 
the auditon' apparatus 

e Decompiession of perilymph is of no \alue in treatment 
of Meniere’s disease 

/ A simple fistula in the hoiizontal canal, if made aftei 
simple mastoidectom\ and left uncovered, the mastoid wound 
bemg closed, lemains as an open fenestra beneath the mucosa 
which later lines the mastoid antrum Such a fenestra in the 
presence of Menieie’s disease is undesirable because of the 
further loss of hearing wluch occurs, the disturbing Tullio 
reaction and the possible tendency to facilitate infection of 
the labyrinth in case of a middle ear infection 

Closure of a fistula can be assured bv keeping it a minimum 
size, lea\nng bone dust in it, and by' destio\'ing the membra¬ 
nous canal 

g The histologic evidence obtained from monkey expel i- 
ments as well as the experience of Day in his use of coagula¬ 
tion on the human lend encouragement to the seaich for a 
means of interruptmg vestibular function without injuryang 
the auditory appaiatus Furthei in\ estigations are bemg ear¬ 
ned out m which sound conditioned animals are utilized as 
well as histologic controls 
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the nnipulln An unbnrbed dental broach vas pa'ised nnterlorlj through 
the ner^e to the ampulla until it Impinged on the vail of the -vestibule In 
the attempt to damage the nene to the utricle ns well This -vvas 
repeated There was no visible Injurj to the membranous canal or 
ampulla and no hemorrhage 

The middle ear conducting apparatus was a\oided entirelj No cover 
ing was applied to the fenestia A feu snlfnthinzole crjstnis weie sprln 
hied In the cavity and the wound closed Penicillin was given for several 
days therenftei 

Tlie wound healed by first intention Afterwards, deafness was found to 
be profound In the operated ear The fistula response remained strongly 
active, on pressure strenuous nose blowing and sneezing A Tullion 
reaction was present on exposure to loud sounds or noises and caused 
great annoyance Although the ear vvas deaf an Intermittent sense of 
blockage and tinnitus presisted While the fistula response was strongly 
active the cold caloric response was found to be diminished with the 
head at GO degrees backwards Attacks of vertigo were infrequent but of 
sufficient severity that a secondary operation was done on June 12 lOlG, 
ovei li months after the first operation At this time the mastoid cavity 
vvas found to consist of one large air cell, the lining mucoperiosteum of 
which formed the covering of the fenestra, which was wldelv open 
The membranous canal and ampulla were then destroyed by coagula 
tion, the coagulating tip extending slightly into the vestibule 
After operation vertigo was moderate, receding gradually over several 
weeks No furtbei attacks of vertigo had occurred when last observed 
several months after operation 

Case 3 E M S, male age 66 Unilateral M6nl6re’s disease foi two 
years which had resisted medical therapy and was a serious hazaid for 
his occupation of railroad switchman There was an average hearing 
threshold loss of about 36 db for speech frequencies 
On Mav 12 1916 a simple mastoidectomy was done and a fenestra 
made ns in Case 2 with a similar attempt to injure the neives to the 
horizontal canal ampulla and utricle The wound vras closed In a simllai 
way, with no covering being placed over the fistula Sulfathlazole ciystals 
were dusted into the wound and penicillin therapy given paienterally 
postoperatlvely Recover} v as rapid The ear was profoundly deaf after 
operation and has remained so until the present time There Is still 
slight hissing type of tinnitus in the ear but the severe noises have been 
relieved An active Tulloi-* phenomenon has been present since operation 
and is activated by such sudden sounds ns a sudden escape of steam from 
a locomotive the grinding of car wheels and ringing of the engine's bell 
close by 

The fistula response remains strongly positive on pressure over the 
mastoid scar Theie have been occasional mild attacks of dizziness but 
patient considers himself sufficiently relieved to remove the hazard and 
he wishes no further treatment 

Case k J B , male, age 51 Mdnifire s disease In the right ear of about 
20 years duration wdth threshold hearing loss of over 60 Ob for speech 
frequencies He also had a threshold hearing loss in the left ear which 
vvas less marked but which showed wide fluctuations for speech fre 
quencies Although patient referred most of his complaints to the more 
impaired ear a diagnosis of eaily MdniOre s disease in the better ear 
seemed Indicated as well 

For the purpose of obtaining further Information a two-stage operation 
on the more Impaired ear was decided upon On Oct 11 1946 a simple 



LINDSAl SURGERY FOR MENIERE’S DISEASE 


31 


mastoidectomy y\as done as in Cases 2 and 3 There nas no mastoid 
pneumatizatlon, but a moderately large antrum y\as found A simple 
fenestra yvas made without injuring the membraneous labyTinth and 
without attempting anv interference y\ithin the bony labyrinth No coy 
ering was placed oyer the fenestra The yyound y\as closed after dusting 
In a feyy sulfathiazole crvstals and penicillin yyas giren for se\eral davs 

Recoyery from the operation yyas rapid The ear yyhich had about 60 db 
threshold loss for speech frequencies before operation yyas totally deaf 
to a loud shout and to the audiometer thereafter when the opposite ear 
■was masV-ed 

An actiye fistula response persisted as yyell as annoying yertlgo yyhen 
ever he was close to loud noises (Tulllo phenomenon) The tinnitus yy as 
not relieved and attacks of yertigo persisted as y\ell as that yyhich 
occurred because of the open fistula Seaen months after the first opera 
tlon the wound was reopened for inspection of the fenestra and coagula 
tion of the membranous labyrinth The antrum yyas again pneumatized 
and the fenestra found to be yyideh open and coaered by the semi 
transparent mucoperiosteum The canal and ampulla yvere then coagu 
lated the coagulating tip being e'vtended into tbe yestibule but not to the 
opposite yvall 

Following coagulation there has been relief from the Tullio reaction 
and from the vertigo related to the open fenestra hut there haye also 
been occasional spontaneous attacks of yertigo yvhich may haye originated 
from the other ear 

Tinnitus has also been present but not well localized to either ear 


DISCUSSION 

The expel lence tnth these cases has peraiitted seteial obsei- 
vations of significance 

1 Decompiession of peiiljmph is of no value as a lelief to 
Menieie’s disease, oi hydiops of the labjuinth 

2 A fistula made in a bony semicnculai canal thiough a 
simple mastoid approach and left uncoteied will piobably 
remain a pei-manently open fenestia ” Tlus is undesiiable 
because of the associated fistula sjTnptoms and Tullio phe¬ 
nomenon Also, a fenestia coveied only by mucosa might offei 
less lesistance to infection in case of subsequent middle eai 
suppmation 

Closure of a fistula can be assuied at operation by making a 
veiy small opening and leatnng bone chips in it, and piobably 
also by desUuction oi lemoval of the membi-anous labjnnth 

S The depiession of the healing thieshold to a state of 
profound deafness in aU foui of these eais, including that in 
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which only a simple festia was cieated, suggests that the 
existence of a thud window into the labyiinth in the piesence 
of an intact conducting mechanism lesults in a definite thiesh- 
old loss 

Whethei such a heaiing loss in the fiist thiee cases would 
have been avoided by causing the fistulas to close, thereby 
limiting the pioceduie to the lntlalab^^.lnthlne injuiy, has 
not yet been determined 


SUMMARY 

1 The prevention of attacks of vertigo, along with destruc¬ 
tion of auditory function, has been formerly accomplished by 
labyiinthectomy operations, all of which involve extensive 
destruction of structures in the vestibule Efforts to prevent 
vertigo by intialabyiinthine surgery rvithout causing destruc¬ 
tion of hearing have so far met with limited success The 
following procedures have been done on humans 

o. Poitmann’s operation on the saccus endolymphaticus 
This operation has preserved the hearing but has failed to give 
sufficiently good results in prevention of vertigo 

Experiments on the monkey have shown that drainage or 
destruction of the saccus, as well as nearly all of the ductus 
endolymphaticus, is followed by prompt healing and, there¬ 
fore, could have only a limited effect on a hydrops of the laby¬ 
rinth 

h Ablation of the ampullary end of the horizontal semi¬ 
circular canal has been reported by Cawthorne to prevent 
attacks of vertigo consistently, but also to cause deafness 

Accidental removal of part of the membranous canal at the 
fenestration operation or its revision causes temporary deaf¬ 
ness, but hearing frequently returns to the previous level 

Obliteration of the horizontal canal for several millimeters 
distal to the ampulla in the monkey causes no histologic change 
in the auditoi’y apparatus in most instances 

c Coagulation of the ampullated end of the horizontal canal. 
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with the tip of the instiument extended into the vestibule 
(Daj’^s pioceduie) has pie\ented veitigo attacks consistently 
Pieserv'ation of heaiing occuiied in about 10 pei cent of Dav’s 
cases but not m those leported by others 

rf Coagulation limited to one oi moie canals without entei- 
ing the A’^estibule has prevented attacks of vertigo but caused 
profound deafness It did not alw a^ s abolish intennittent tin¬ 
nitus and sense of blockage in the eai 

In the monkey, it caused no lustologic evidence of injuij to 
the auditory apparatus 

e Decompiession of perihunph is of no \alue in tieatment 
of Meniere’s disease 

/ A simple fistula in the hoiizontal canal, if made aftei 
simple mastoidectomy and left uncovered, the mastoid w ound 
being closed, lemains as an open fenestra beneath the mucosa 
which later lines the mastoid antium Such a fenestra in the 
presence of Memeie’s disease is undesirable because of the 
further loss of heaiing which occurs, the distuibing Tullio 
reaction and the possible tendency to facilitate infection of 
the labyrinth in case of a middle eai infection 

Closure of a fistula can be assui ed by keeping it a minimum 
size, lea\ung bone dust in it, and by destroying the membia- 
nous canal 

g The histologic evidence obtained from monkey expel i- 
ments as well as the experience of Day in his use of coagula¬ 
tion on the human lend encouiagement to the search foi a 
means of interruptmg vestibulai function without in jurying 
the auditory apparatus Furthei investigations are being ear¬ 
ned out m which sound conditioned animals are utilized as 
well as histologic controls 
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THE ROLE OF VIRUS INFECTIONS IN THE 
ETIOLOGY OF SEROUS OTITIS MEDIA 

Harold G Tobe\, M D , 

Boston, Mass 

The inci easing incidence of secietoiy otitis media in the 
last few veais has led to a lenewed inteiest in the etiolog>, 
diagnosis and tieatment of this disease The diagnosis, which 
it would seem should be simple and self-evident, is fiequently 
difficult and often escapes the attention of the examinei 

Hoople,^ in i elating his expeiience in otolai mgologi" duiing 
the late wai, chose this sub 3 ect foi discussion befoie the 
Royal Society of Medicine in London and stated that, in his 
opinion, it was the most fiequently missed diagnosis in otol¬ 
ogy Eagle,= on noting a sudden inciease in the disease, begin¬ 
ning about 1941, states “we aie leluctant to admit that the 
disease had been pievalent in the yeais piioi to 1941 and 
that oui eyes aie now seeing pathology which they had pievi- 
ously failed to see ” Hantman,^ in an excellent aiticle in 1943, 
called to the attention of the Aimy Medical Coips the fie- 
quency of the disoidei and the impoitance of the collect 
diagnosis 

Since secietoiy otitis media has been foi a long time a well 
lecogmzed clinical entity, why should theie have been a sud¬ 
den inciease in its incidence and an appaient difficulty in its 
recognition’ Tlie lattei question may be answeied by the fact 
that, although the disease has long been lecognized, its inci¬ 
dence has been compaiatively laie and usually lecognized only 
when a fluid line could be distinctly seen thiough a tianspai- 
ent membiane To account foi the unquestionable inciease in 
the incidence of the affection, we must look foi causes othei 
than those which have been lecognized in the past 

puwTcaUon^’lept.?'l9« Larvngroscope Office and accepted lor 
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The commonly accepted etiology of seious otitis media is 
essentially mechanical — namely, an obsti uction of the Eusta¬ 
chian tube due to a numbei of causes, such as the presence of 
adenoid tissue, oi a tumox mass in the nasophai 3 mx, infection 
of the nose, phaiynx and sinuses, external piessuie on the 
tube by swollen l 3 miph nodes and, as pointed out by Robin¬ 
son,'* by passive congestion secondaiy to piessuie on the ptery¬ 
goid plexus 

Aei otitis must be lecognized as the outstanding example 
of the mechanics of the blocked tube, but the sequence of 
events is so lapid and the piessuie changes so gieat in depee 
as to be in no way compaiable to the much slowei piopession 
of an acute seious otitis media 

It would seem questionable if obsti uction of the tube, with¬ 
out any inflammation oi nutation, could alone be a common 
cause of effusion into the middle eai The diy tube obsti ucted 
by a stricture, necessitating the use of forcible bouginage in 
ordei to open it, is veiy laiely the cause of such an effusion 
Even the classic example of effusion due to obsti uction of the 
tube by malignant disease may be questioned — as witness, 
one patient suffeiing from this disease in whom the tube could 
be easily inflated In this instance the effusion must have been 
influenced by nutation fiom the advancing malignancy or 
interference with lymphatic drainage 

Politzer“ says, “Exudation into the tympanic cavity is most 
fiequently caused by the inflammatoiy piocess of the mucous 
membiane itself, nevertheless, it is beyond doubt that some¬ 
times in excess swelling of the tubal mucous membrane and 
impermeability of the Eustachian tube theie occuis, in con¬ 
sequence of the consecutive rarefaction of the air in the 
tympanum, a transudation of serous fluid which is fiee of 
bacteria ” 

The common cold in the head, certainly the most frequent 
combination of infection, plus partial closure of the tube, has 
not in the past been a piolific cause of the effusion and does 
not account for the recent increase in the disease 
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In a seaich for othei causes, t\\o immediately come to 
mind first, amulent infections which have long been con- 
sideied as a contributoiw factoi, second, new ts^pes of infec¬ 
tions The possibilitj- of alleigi' as a cause of the effusion has 
been kept in mind constanth and in no instance has it pro\ ed 
to be an etiologic factoi 

In legard to aMiulent infections, there seems to ha\e been 
a distmct deciease in the virulence and morbiditv of acute 
otitis media during the last decade, analagous to that of scai- 
let fevei which, likewise, has declined in \irulence and moi- 
bidity and foi no apparent cause 

In re\newing the histoiw of acute and subacute otitis media, 
"there immediately comes to mind a picture of the Miulent 
overwhelming infections of the middle eai and mastoid, mth 
the constant threat of septicemia and meningitis vliich char¬ 
acterized the first quarter of this centun* The sudden onset 
with high fe\er, serere pam, early ruptuie of the drum, 
mastoid tenderness and postaural edema appearing in from 
three to fire days from the onset, and the drooping of the 
canal wall, all conformed to tire tvpical textbook picture winch 
is so seldom seen today The streptococcus and pneumococcus 
were the prevailing orgamsms Shortly after World War I, a 
more insidious infection began to appear, which was due to 
the streptococcus mucosus capsulatus, now known to be the 
pneumocococus tr-pe III This infection was charactenzed by 
a slow, insidious onset with gradual involvement of the mas¬ 
toid from the antrum outwaid to the coidex, with mastoid 
tenderness and edema only becoming erndent as late as the 
second to fourth week Frequently the duration of the infec¬ 
tion and repeated X-ray exammations were the only indica¬ 
tions of the progress of the disease 

Dming the 'thirties, comcident with the subsidence of the 
virulence of these infections, there began to appear more 
conservatism m performmg paracenteses At the Children's 
Hospital in Boston a rule was put into efi[ect that no para¬ 
centesis should be peiTonned without examination and consent 
by the depai-tment of otology — whereas, it had prernouslv 
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been the custom foi the medical lesident to peifoim the 
opeiation on any dium membiane winch appealed to be 
inflamed The lesult was an immediate deciease in the inci¬ 
dence of suppuiative otitis media and mastoiditis At about 
this time, also, the necessity foi ligating: the jugiilai vein was 
being questioned moie often 

We then anive at the peiiod usheied in by the intioduction 
of chemotheiapy in about 1936 Although expeiimental woik 
had been earned on foi seveial yeais befoie 1936, it was not 
until 1938 that the use of these dings became at all geiieial 
The fiist dmgs pioved to be somewhat tovic and it was advis¬ 
able to hospitalize all patients foi caieful obseivation duiing 
its administiation New piepaiations weie lapidly mtio- 
duced, each one less to\ic than its piedecessoi In oidei, they 
weie piontosil, sulfanilamide, sulfapyiidine, sulfathiazole and 
sulfadiazine 

Dm mg 1941 there was a maiked deciease in the numbei 
of simple mastoidectomies peifoimed At the Massachusetts 
Eye and Eai Infiimaiy the numbei diopped to 36 pei cent 
below the previous 10-yeai aveiage, at the private ward of 
the Cliildiens’ Hospital to 56 pei cent below the 10-yeai avei¬ 
age At the foimei institution this loss has held and has even 
increased up to the present time At first glance, one could 
give the entire ciedit foi this deciease to the new drugs, but 
it must be lemembeied that at that period we were feeling 
oui way in then use in constant feai of then toxicity and they 
were not prescribed as fieely as is now possible with penicil¬ 
lin Warnings of the masking effects of the diugs were also 
frequent 

Many have suspected that we have been passing through a 
period of avuulent infections Butler,° in the late ’thiities, 
had occasion to compare the results of treatments, with and 
without chemotheiapy, m two small senes of acute suppurative 
otitis media and found the incidence of operative mastoiditis 
to be the same in each senes, therefore, as chief of otolaryn¬ 
gology in a large station hospital from September, 1942, to 
March, 1944, he instituted a nonchemotheiapeutic legpme for 
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the treatment of acute middle ear infections — needless to sav 
inth consent fiom higher authority He reports “In this 
senes of 610 cases of mviingitis, e\.udati\e otitis media and 
purulent otitis media, treated without sulfonamides oi peni¬ 
cillin, onlv two surgical mastoidectomies w’eie necessarv If 
onlv the 461 cases of purulent otitis media aie considered in 
regard to the two mastoidectomies, it would seem that the 
morbiditi* of ear infections had paralleled the known de¬ 
crease in the moibiditi* of such conditions as measles and 
scarlet feiei ” 

It must be understood that in this aigument to establish the 
probabiliti' of a period of a\ irulent infections dunng the last 
few Years, it is not in any way meant to minimize the impor¬ 
tance and adiantages of chemotherapeutic agents and anti¬ 
biotics in combating infection 

If, then, we mav assume that w e ha\ e been expenencing a 
period of ainulent infections, peihaps a cjclic change such 
as has been noted in previous decades, the increased incidence 
of serous otitis media can be explained, and especialli so if 
serous, exudatne and suppuiatiie otitis media are considered 
as sequential stages of the same piocess It is onlv fair to 
state, howeiei, that at the present moment there are indica¬ 
tions of an increasing virulence of these infections 

As to the possibility of new tj-pes of infections It has been 
interesting through the \eais to observe the protean mani¬ 
festations of the “gnppe” or influenza epidemics, each of the 
same general pattern but exhibiting some bizarre siTnptom 
such as tenderness of the scalp, neuralgia of the face, frontal 
or occipital headache and vaiious mvalgias peculiar to the 
particular season 

Of late yeais, however, tlieie has developed a ti-pe of upper 
respiratory disease which is tiTpical of neither mfluenza nor 
of the common cold, and is characterized by the prominence 
of pharvngitis and tracheitis, with a lelatiiely msignificant 
coryza During the winters of 1945-1946 and 19*46-1947, many 
patients presented themselves, complaining bitterlv of dvs- 
phagia of four to flve days duration, vet on examination the 
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phaiynx appealed to be peifectly iioimal This peiiod pioved 
to be a soit of piodiomal stage to a veiy evident phaiyngitis 
and tiaclieitis with seveie cough, while nasal and nasophaiyn- 
geal involvement was veiy mild Malaise has been a pi eminent 
symptom — the tempeiatiiie noimal oi only veiv slightly ele¬ 
vated— leucocyte counts noimal oi subnoimal The couise 
of the disease has been piolonged and eiiatic, with fiequent 
and iiiegulai exaceibations, and the piolonged cough has 
suggested the possibility of a piimaiy atypical pneumonia 
Secietoiy otitis media has been a fiequent accompaniment of 
this infection and, indeed, thiee instances have been noted in 
which the eai symptoms have pieceded the onset of the 
phaiyngitis and tiacheitis 

Recent investigations have defined a new type of infection 
with symptoms similai to those just desciibed Endeis,' in a 
“Review of Some Recently Defined Viius Diseases,” befoie 
the Massachusetts Medical Society in May, 1947, had this to 
say “Duiing the decade 1920-1930 when I fiist began the 
study of infectious agents, it was moie oi less geneially 
agieed that the eia of etiologic discoveiy, if not definitely 
ended, was at least in its final stage The effoits of bacteiiolo- 
gists in the futuie weie to be diiected to the moie intensive 
study of the known pathogenic oigamsms — the numbei of 
which would not be mateiialty inci eased — with a view to 
defining moie piecisely then metabolism, then chemistiy, the 
immune leactions that they elicited and the means by which 
then attack might be pi evented oi withstood, howevei, we 
failed to visualize that lapid extension of its boundaiies that 
was so soon to come Since 1930, not only have the causative 
agents of such old and impoitant diseases as yellow fevei, 
influenza and mumps been detei mined, but also the etiology 
of a laige gioup of othei infectious maladies, many of which 
had been clinically umecognized, has been established ” 

He then gives a list of seven diseases m man foi which, 
within the peiiod fiom 1940 to 1946, eithei conclusive oi pie- 
sumptive evidence of vnal etiology has been piesented 
Among these is piimaiy atypical pneumonia 
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“Aftei this list was piepaied, a new vuus disease was 
lepoi'ted by a gioup of woikeis in Tennessee An outbieak 
of epidemic meningoencephalitis accompanied by vesiculai 
pharyngitis affected ovei 200 peisons, and inoculation of fil- 
tiates of nasophaiyngeal washings fiom certain patients into 
the erabiyonated egg lesulted in the isolation of what is ten¬ 
tatively desciibed as a vuus diffeiing fiom any of the known 
agents ” 

The etiology of piimaiy atypical pneumonia had piesented 
a baffling pioblem to investigatois evei since this condition 
had been lecognized as a clinical entity in the yeais just pie- 
ceding the wai 

“Accoidingly, the Commission on Respiiatoiy Diseases, 
located during the wai at Fort Biagg, N C, undertook 
expeliments in human volunteeis with the objective of prov¬ 
ing whethei the agent was tiansmissible and fflteiable The 
results of these elaborate and costv experiments leave no 
reasonable doubt, I believe, that atjTiical pneumonia in which 
none of the known bacterial, fungal, viral or rickettsial agents 
can be demonstrated rs due to a filterable virus 

“The Commrssron also concerned itself with the relation 
between two other frequent clinical types of acute lespiiatoi'y 
illness and then etiologies Thus, in additional experiments 
with 42 vounteeis, they inoculated maternal obtained from a 
person with symptoms mainly of coi'j^za — that is, those of 
the common cold and with minimal signs of pharyngeal 
inflammation Another group was inoculated with material 
from a patient ivith an infection distinguished from the com¬ 
mon cold principally by sore throat and little nasal involve¬ 
ment The results indicated clearly that both these clinical 
types of infection could be experimentally transmitted to 
human beings by means of filtrates of tin oat waslungs Tire 
most interesting finding, perhaps, was the difference in the 
incubation period of the two types of experimentally induced 
diseases The coiyzal syndrome had an incubation period of 
one or two days — an obseiwation in agreement with earlier 
work on the common cold by Dochez and others In con- 
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tiast, the disease cliaiacteiized chiefly by inflammation of the 
phaiynx had an incubation peiiod of five oi six days It will 
be noted that both these peiiods of incubation weie shortei 
than that of the expeiimental atypical pneumonia Worthy of 
emphasis, too, is the finding that no immunity appaiently 
resulted from the experimental coiyzal infection, since leinoc- 
ulation within three weeks with active material from patients 
who had lecoveied again induced the disease On the other 
hand, the pharyngitis virus pioduced a specifically increased 
resistance following leinoculation Neither the common cold 
nor the pharyngitic syndrome induced immunity against ex¬ 
perimental inoculation of mateiial containing the virus of 
atypical pneumonia The participation of hemolytic strepto¬ 
cocci or influenza virus in eithei type of infection was satis¬ 
factorily eliminated as a possibility” 

It is interesting to note that the phaiyngeal type of infec¬ 
tion with an incubation period of five to six days corresponds 
to the type previously described which is chaiacteiized by 
several days of severe dysphagia with negative findings and 
was considered to be the prodromal stage of an upper respira¬ 
tory infection frequently foreboding a secretory otitis media 

The majority of these patients aie seen during the period of 
effusion with its chaiacteiistic symptoms, but fortunately 
there have been numerous opportunities of obseiving the 
process from the very beginning and the sequence of events 
resolves itself into three stages 

1 A shor-t period of mild pain or aching, accompanied by 
a sense of fullness in the ear 

2 An incieasing hyperemia of the mucous membrane of 
the middle ear 

3 The period of effusion 

I If the patient is examined a short time after the onset 
of the mild pain and sense of fullness m the ear, there will 
be observed an injection confined to the region of Shrapnell’s 
membrane and at times extending to the upper posterior quad¬ 
rant— rarely, if ever, does it extend beyond this area, if so. 
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we are probablv dealing with an exudati\e tv'pe of infection 
The rest of the membiane is essentially normal, letaining its 
luster and the light reflex remaining normal foi that particu¬ 
lar membrane The pain is nevei as severe as that encoun¬ 
tered m the "influenzal ear^' oi acute mvringitis and theie is 
no tendencv toward the foiTnation of blebs The hearing is 
essentially normal and the tube inflates readily At tins point 
the process may tend to resohe, if not it progresses to the 
second stage of increasing hxTieremia of the mucous mem¬ 
brane of the midle ear The injection of the drum membiane, 
meanwhile, sho\is no tendency to spread and mav, indeed, 
decrease in extent At this stage, the process is also still 
capable of resolution, but more frequently goes on to stage 
in — of effusion 

It will be obsen'ed that the abo\e disci iption is applicable 
only in the presence of a normal drum membiane through 
which the fluid hne can be seen It mav be, perhaps, that some 
of the difficultj- m diagnosis occurs in the presence of a mem¬ 
brane which IS opaque or abnormally scarred and letracted 
and through which it is impossible to detect the presence of 
the fluid It IS weU, therefore, to keep m mind the symptoms 
which are typical of the affection These are a persistent 
sense of fullness and deafness in the ear, which at times may 
be relieved by positional changes of the head, an occasional 
“crackhng” sound which is caused by air entermg the middle 
ear and bubbling up through the flmd Not infrequently the 
patient makes his own diagnosis when he complains of a 
sensation as of “water m the ear,” such as is experienced after 
swimming, also, a frequent complaint is of a sensation of 
movement m the eai, as of a bubble in motion The diagnosis 
may be aided by inflation when a sound as of an bubbling 
through flmd may be auscultated, but this seems only to occur 
when the fluid covers the openmg of the tube mto the middle 
ear, and if this sign is depended upon and fails, the prpccmrp 
of the fluid may be overlooked 

The history also is of extreme importance Frequently the 
discomfort experienced from a small amount of flmd m Ihn 
eai IS so shght that many weeks and even months may have 
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passed befoie lelief is sought, caieful questioning, howevpr 
will elicit a histoiy of an acute lespiiatoiy infection which 
also may have been so mild and evanescent as to have escAncd 
the memoiy of the patient 

Given a histoiy of infection plus the symptoms as desciibed 
above, which do not cleai up piomptly undei piopei tieat- 
ment, then an evploiatoiy punctuie, followed by suction with 
the Siegel otoscope, will often lesult in the evacuation of the 
fluid, much to the satisfaction of the opeiatoi and lelief to 
the patient Such a sequence of events up to but not including 
the paiacentesis could well be assumed to constitute a symp¬ 
tom complex which is indicative of a seious otitis media 

It is hoped that enough evidence has been adduced to indi¬ 
cate that acute and subacute seious otitis media, in the majoi- 
ity of cases, is caused by a specific aviiulent infection of the 
mucous membiane of the middle eai, oiiginating peihaps in 
the uppei lespiiatoiy tiact and extending into the middle eai 
thiough the Eustachian tube oi by a new type of infection, a 
virus peculiai to the phaiynx and wluch, at times, seems to 
be piimaiy in the middle eai itself, and that obstiuction of 
the much maligned Eustachian tube is of secondaiy impoi- 
tance 

This concept is impoi-tant in legaid to tieatment ivhich 
should be diiected, in the fiist instance, to the uppei lespira- 
toiy infection and at the same time with fiequent inflations 
of the eai by the Politzei method, laiely is it necessaiy to 
lesort to the cathetei The dangei of intioducing suppuiative 
infection into the middle eai in this affection by inflation was 
dispioved by both Politizer and Bezold years ago Duiing the 
third stage of effusion, tieatment should be diiected piimaiily 
to the middle eai, but any lemaming infection of the pharynx 
should not be neglected If the amount of fluid is small, it 
may yet be absoibed or, theoretically, be drained thiough the 
tube into the pharynx, although the lattei possibility is doubt¬ 
ful, and tieatment directed to the tube alone will be found to 
be ineffective The most effective procedure is to evacuate the 
fluid fiom the tympanum by aspiration with a syringe, or 
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-n-hat -n ill be found to be more effectue, puncture of the mem¬ 
brane, followed bj suction with the Siegel otoscope and Polit¬ 
zerization This pinpoint punctui e is sealed o\ ei rr itiun a ferr 
hours, but if not, and diainage continues for sereial dars, 
the presence of a lorr grade suppuiatire infection should be 
stronglv suspected 

It rvill be found that, as a rule, the less the amount of fluid 
the moie quickly is the condition healed and that one tieat- 
ment as outlined rvill frequentlv suffice, in otheis, sereial 
treatments are necessarr* In a ferr instances, howerei, the 
flmd peisists for an indefinite peiiod in spite of lepeated 
eracuations, rrhich circumstances leads to a considei ation of 
the involrement of the mucous membiane of the mastoid 
process 

In 1922, Jerrev' reported a case of “mastoiditis Iwpeiplas- 
tica Serosa,” in which he quened, “If seious labr iinthitis 
why not serous mastoiditis’” Larrson,'’ in 1927, also lepoited 
a case of “seious otitis media” with inrolrement of the mas¬ 
toid, both cases being cuied following a simple mastoidectomy 
liorvy,!® as quoted by Hantman, states that the cells of the 
mastoid process are practicallr alrrars filled "with exudate and 
on X-ray there may be shading of the whole pneumatic system 
Cody'’^ similarly, in 1941, reported four instances of inrolye- 
ment of the mastoid which were leliered by opei ation A 
further report on seyeral cases may help to emphasize some 
of the sahent featuies of the disease 

H. D S male age 5S rears was first seen on Oct. 13 1939, complaining 
of a blocking and sensation of motion in the ear for several weeks fol 
lowing a cold in the head On examination all signs of the upper respira- 
torv infection were absent the membrana tvmpani was within normal 
limits and no evidence of fluid could be seen The middle ear was inflated 
readilv without signs indicative of fluid and the relief was Immediate 
Four davs later he reported inth the same svmptoms when following 
inflation a fluid line appeared at the level of the umbo and could be seen 
to ascend and disappear into the region of the aditus The membrane 
was then punctured and considerable serous fluid evacuated This 
, sequence of events occurred at two-dav intervals for two weeks at which 
time all objective signs of flmd had disappeared although he continued 
to complain bitterlv of the sense of blocking and fullness over the entire 
side of the head, which was relieved onlv momentanlv bv the inflation. 

Two weeks later or four weeks after the first examination the fluid 
was again evident, showing the same characteristic location in the upper 
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posterior qundrnnt nnd on e\ncuntlon seemed to be in greater quantity 
than could be accounted for bj the cnpacitj of the middle ear ca-\it> 
Xraj e\nmlnntion at this time disclosed a definite clouding of the entire 
mastoid without anj e\idence of destruction The status remained the 
same for the next four eeks, with recurrent e'\acuntion of the fluid a 
series of thiee X rn> treatments were of no benefit, the fluid lemalned 
serous In character, cultures were negathe, the temperature remained 
normal, no leucocytosis, nnd there was no mastoid tenderness Operation 
was adrlsed nnd accepted At operation the cortex was found to be thin 
nnd extremely hard the cell walls were hard nnd brittle except In the 
region Immediately surrounding the antrum where they x\ere slightly 
softened, the mucous membi'ane lining throughout was edematous nnd 
slightly hemorrhagic especially in the cells extending from the antrum 
to the tip of the mastoid nnd in the posterior tip cells, while that of the 
antrum itself nnd the attic remained thin, white and perfectly normal in 
every respect Recoxery was rapid nnd without incident The cultures 
xxere negnthe nnd the pathological report was serous mastoiditis without 
ex'idence of malignancy There has been no recurrence of the disease 
and the hearing remains essentially normal for his age at a lex el of 
6 db below the unaffected ear 

FDA male, age 53 years xvas subjected to annual Infections of both 
maxillary sinuses for years In 1926 an intinnnsnl nntrotomy had been 
performed, nnd In 192G an Infected cyst remoxed from the right antrum 
by the CnldxxellLuc approach nevertheless, the yearly attacks continued 
ns usual In February, 1937, nnd May, 1912, he suffered his first attacks 
of sei'ous otitis media, both of which responded promptly to treatment 
In August ISIS, folloxvlng an air flight he again had a serous effusion 
Into the right antrum which resisted nil treatment up to March 194I 
These treatments consisted mainly of Inflations sexernl paracenteses 
one course of sulfonamides and one of penicillin, ns well ns two with 
diathermy, the second of xxhich was followed by a sex ere xertigo of one 
hours duration From January to March, 19-16 the fluid xxns constantly 
present but healed spontaneously During June and July 19-16 he 
received three radium treatments to the nasopharynx during a period of 
quiescence During December, 19-16, in conjunction with an acute sinus 
itls the fluid recurred nnd again resisted nil treatments X ray rexenled 
an increased density of the mastoid xvlth no exddence of destruction oi 
decnlciflcntlon At operation, the cortex xxns found to be extiemely hard, 
the cell XX alls weie not decalcified nnd the mucous membrane very 
edematous, except In the region of the antrum 

In both Instances the middle ear seemed to act ns a receptacle to 
receive the overfloxx from the affected mastoid cells The pathology xxas 
reported ns a serous mastoiditis and the bacteriological report was 
negative 

Mrs A L age 24 years xxas first seen on April 1 1947 complaining of 
a "dull throbbing" and full sensation In the left ear xvhich had been 
present for nearly nine xxeeks folloxxlng the use of the telephone although 
at that time she xxms not conscious of any acoustic trauma and there 
xvas no history of an acute cold Except for a slight Injection of the 
handle of the malleus the examination at that time xvas essentially 
negative there xvas no evidence of a subacute respiratory Infection the 
drum membrane xx'as within normal limits nnd the tube xvas patent The 
hearing xxas essentially normal a xvhlsper being heard at 16 feet Txvo 
xxeeks later she again reported xvlth the same symptoms, but somexvhat 
more pronounced At this time, the membrane appeared flat, grayish nnd 
thick nnd puncture of the membrane folloxxed by Politzerization through 
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an easilv inflatable tube e%acaated a fetv drops of clear thick mucus 
Three daas later, there vras still a slight discharge a fact of some sig¬ 
nificance In that in the purely serous affection the puncture wound tends 
to close in a few hours Penicillin treatment was begun then with 300 OOO 
umts tn wa'v on two successive davs followed bv 200 000 units bv mouth 
everv four hours for one week with what appeared at first to be some 
improvement but which proved to be onli temporarv although the dis 
charge ceased Another paracentesis disclosed a thick cloudv mucoid 
discharge the culture from which was reported as staphvlococcus albus 
The X rav revealed a diffuselv clouded mastoid without evidence of 
destruction in anv wav comparable to the serous tvpe but operation dis 
closed a broken down mastoid process with granulations on both the 
smus and the dura A large amount of thick mucoid material was 
removed from the attic and middle ear bv suction The culture from the 
mastoid proved to be sterile probablv due to the action of the penicillin 

Tills case is cited to illustrate the similaritv in the time 
element and stmiptoms of the tv\o affections, the difference 
being m the appearance of the drum membrane and the char¬ 
acter of the discharge 
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appeal ance This patient developed mucus fistulas of the type 
desciibed bv Volkmaiin Anothei had lecuiient swellings 
followed by peimanent enlaigement of the lip associated with 
facial paialysis All these cases showed the same undei lying 
patliological changes in the tissue of the enlaiged hp, namely, 
hypeiplasia of the labial salivaiy glands In one case theie 
Avas an associated paialj'sis of the facial neive Micioscopv 
leA'ealed, in addition, a diffuse inflammation of the submucous 
tissue CoiiAA^av’ piefeis to classify these thiee cases as 
“hypeiplasia of the labial saliA'aiv glands’' lathei than the 
oldei teim, "cheilitis glandulaiis,’’ lecognizing that the hj^iei- 
plasia may occui eithei Avitli oi Avithout evidence of inflam¬ 
mation Kettel” desciibes a condition knoAvn as Melkeisson’s 
syndiome, consisting of 1 peiipheial facial palsy, Avhich may 
be familial and Avliich may show a tendency to i elapse, 
2 angioneuiotic facial edema, and S lingua aplicata 

HISTORICAL 

Inflammation of the lips, oi cheilitis, has been desciibed as 
eaily as 1682 by C Stalpaitiiis Van dei Wiel 

Bouisson,” in 1869, lefeiied to tumois of the labial sahvaiy 
glands and states that, as yet, these conditions have not been 
subjected to piecise obseivations In 1870, Volkmaiin® ga\'e 
the name of cheilitis glandulaiis apostomatosa oi myvadenitis 
to a syndiome Avliich he had obseived in five cases, thiee of 
which had syphilis The lowei lip was affected in all five On 
examination these cases showed that the sahvaiy glands of 
the lip had become “hempseed size,” Aveie swollen and Aveie 
palpable as uneven masses in unusual numbei On eveiting 
the mucosa of the lip, the excietoiy ducts appealed so dilated 
that a piobe could be inseited On model ate piessuie an 
opaque mucous oi puiulent secietioii could be expiessed 

The acute ciicumsciibed swelling desciibed by Quincke," in 
1882, coiiesponds AVitli the onset of maciocheilia, but Quincke 
did not mention the lesidual enlaigement In Quincke’s 
edema," although the swelling has a piefeience foi ceitain 
legions, such as the eyelids, cheeks, lips and hands, it does 
not always lecui in the same aiea 
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Wiight,'= m 1884, desciibed a case in an 18-jeai-old boy 
who had a spelling of the hp which had been piesent since 
birth The glands were palpable beneath the intact mucosa 
Successful removal was perfonned by a two-stage opeiation 
Microscopic examination was not made 

Piior to the discoveiy of the spiiocheta pallida and the 
seiologic leactions foi s>philis, and befoie the advent of mod¬ 
em theiapy foi lues, man> considered syphilis one of the 
piinicipal causes of elephantiasis of the lips ^laciocheiha 
was fiequenth associated with sj'philis In 1888, Mracek and 
Long^° desciibed a chronic edematous condition of the lips 

In 1892, Miles’* leported a case of enlargement of the upper 
lip, which on gloss examination showed the labial glands to 
be hvTiertrophied The same jeai, Fiaenkel’'" attached the 
name macrocheilia to an enlargement of the low er lip due to 
an adenomatous tumoi of this legion The gross specimen w as 
desciibed as a "peail-like string of tumors” This occuiied 
in a 19-veai-old boy and had been piesent since the age of foui 
years Hubschmann,’® in 1894, and Rossolmo,®® in 1901, 
reported some cases in which, besides relapsing facial palsy, 
there was transient facial edema inv’oh mg the lips 

In 1901, Tourmere,-’ under the title of diffuse hjqiei-ti opine 
sj^ihiloma, described maciocheilia as siylnlitic elephantiasis 

In 1904, Eisendiathei®® leported the case of a 16-yeai-old 
boy who had swelling of the lips since the age of 10 yeais 
Microscopical examination of tissue remov’ed showed “normal 
labial mucous gland substance ” There was associated ptosis 
of both eyelids 

In 1905, Lindenbeiger®’ described the case of a man m 
whom the swelling followed a blow receiv^ed on the lip 15 veais 
earhei Gross pathological examination revealed a number of 
small glands "shghtly larger than buckshot ” No microscopic 
examination was made About the same time, Donati=’ de¬ 
scribed the same condition in a 20-year-old man The swellmg 
of the upper lip had been present for eight years The excess 
tissue was excised and tissue examination showed it was due 
to enlarged mucus glands Roussel,-'® m 1906, leported a case 
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in whicli the lowei ]ip Iiad been swollen foi thiee yeais Mucus 
fistulas and luetic skin lesions weie also piesent Micioscopic 
examination was not made 

In 1911, Maseia^" lepoited two cases One was in a woman 
of 24, the othei a youth of 19 Pathological examination 
showed the tissue to be composed chiefly of acinous labial 
glands with many excietoiy ducts This wiitei believed the 
maciocheilia to be due to hypeitiophy and hypeiplasia of the 
labial mucus glands 

In 1915, Stelwagon=" suggested that the enlaigement of tlie 
lip was due to adenoma of the mucous glands of the lip, and 
was not due to syphilis 

In 1920, Aschei" desciibed a case piesenting the syndiome 
of blephiochalasis, stiuma and double hp Wiith=^ piesented 
a similai case with lid changes and double hp without enlaige- 
ment of the thyioid gland In 1920, Sutton^'" desciibed a case 
of maciocheilia of the uppei lip due to ademnoma of the 
mucus glands in a man of 26 Mici oscopic examination showed 
numeious mucus glands 

In 1921, Weve^" lepoited a patient with Aschei syndiome 
in a case of a 27-yeai-old healthy soldiei who showed blephio- 
chalasis and double lip Both had been piesent since the 
patient was foui yeais old 

Aschei (1922) desciibed two additional cases of the same 
syndiome One was in a 16-yeai-old giil, the othei a man of 
39 who had swelling of the eyelids, double lips and painless 
swelling of both paiotid glands 

Doiiance^^ (1922) lepoifed a case of double hp of nine 
yeais’ duiation in a patient 21 yeais of age Gioss examina¬ 
tion of the specimen fiom the uppei hp levealed enlaigement 
of the labial salivaiy glands Micioscopic examination was not 
lepoited In 1922, Roedelius^= described a case of maciocheilia 
of the lower lip with seveial sinuses which admitted a piobe 
and thiough which mucus dischaiged This patient was a 
45-yeai-old man The enlaigement of the hp had been piesent 
since childhood In infancy this patient had had an opeiation 
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foi haiehp Roedehus advanced the opinion that in patients 
with congenital haielip the protiusion of the lonei lip might 
be a factoi in exciting activitj'' of the mucus glands, thus 
adding to then oieigioMi;h In 1928, Melkersson” piesented 
his sjTidiome of a peiipheial facial palsy, h angioneuiotic 
facial edema, and c lingua plicata In 1930, klyei^‘ reported 
two cases — one in a 10-jeai-old boj, the other m a Moman 
of 36 This nas associated nitli maiked abnoiTnalitv in the 
shape of the alveolai piocess of the uppei jaw in both cases 
Histlogical examination slion ed the membrane, the labial 
glands and the surrounding tissues to be normal 

Rosenstein^- (1932) leported a case of Aschei’s sjTidiome 
in a 16-year-old giil In this patient theie was enlaigement 
of both lips, a tendency to Iniiertlmoidism and enlaigement 
of the eyelids Because of the enlargement of the lips de\ el¬ 
oped at the onset of menstruation, Rosenstein believed the 
maciocheilia to be due to distuibance of the endocnne glands 
In 1933, Bejarano’' reported two cases of cheilitis glandulaiis 
associated with epithelioma In both cases the lowei lip was 
involved The author does not believe that the cheilitis was a 
genetic factoi in epithelioma of the lip 

Touraine and Solentei®' (1933-1935) described tno cases 
and reviewed 41 cases from the liteiatuie In both of then 
cases the Icfwer lip was involved, one was of six months’ dui a- 
tion in a woman of 60 In the foi-mei, a spindle cell epitheli¬ 
oma was found at the base of the infundibulum Out of the 
41 cases in the hteiature they reviewed, 12 pei cent showed 
malignant changes and weie consideied by them as piecan- 
cerous 

In 1933, Eitnei^® leported nine cases, of which thiee shoved 
enlargements of the eyelids, in addition to the double lips, but 
none exhibited an enlargement of the thyroid gland The 
histopathological exammation was not given In New and 
Kirch’s* 61 cases mentioned above, the swelling of the face, 
was distributed as followed Upper lip, 38 cases, nose, four 
cas^, upper alveolai piocess, two cases In their report the 
authors make no mention of Ascher’s cases, noi do they com- 
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since childhood In infancy this patient had had an opeiation 
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for haiehp Roedelius advanced the opinion that in patients 
with congenital haiehp the piotiusion of the lower lip might 
be a factoi in exciting activitj^ of the mucus glands, thus 
adding to then oveigioivth In 1928, Melkersson” presented 
his sjmdiome of a peiipheial facial palsy, 5 angioneuiotic 
facial edema, and c lingua plicata In 1930, Mvei-^^ leported 
tvo cases — one in a 10-jeai-old bov, the othei in a Moman 
of 36 This was associated \Mth maiked abnoimahty in the 
shape of the alveolai piocess of the uppei jaw in both cases 
Histlogical examination shoved the membiane, the labial 
glands and the suiiounding tissues to be normal 

Rosenstein^-' (1932) leported a case of Ascher’s sjmdiome 
in a 16-yeai-old giil In this patient theie was enlaigement 
of both lips, a tendencj’’ to hypei'thjuoidism and enlaigement 
of the eyelids Because of the enlaigement of the lips de\el¬ 
oped at the onset of menstruation, Rosenstem believed the 
macioclieilia to be due to distuibance of the endocrine glands 
In 1933, Bejaiano’'^ leported tvo cases of cheilitis glandularis 
associated with epithelioma In both cases the lowei hp was 
involved The authoi does not believe that the cheilitis was a 
genetic factoi in epithelioma of the lip 

Touraine and Solentei-^" (1933-1935) desciibed two cases 
and reviewed 41 cases from the hteratuie In both of their 
cases the lower lip was involved, one w as of six months’ duia- 
tion in a woman of 60 In the foimiei, a spindle cell epitheli¬ 
oma was found at the base of the infundibulum Out of the 
41 cases in the hteiatuie thej’’ leinewmd, 12 per cent showed 
malignant changes and weie consideied by them as precan- 
cerous 

In 1933, Eitner^® leported nine cases, of w^hich thiee show ed 
enlargements of the eyelids, m addition to the double lips, but 
none exhibited an enlaigement of the thjToid gland Tlie 
histopathological examination was not given In New and 
Kirch’s^ 61 cases mentioned above, the swelling of the face, 
was distributed as followed Uppei lip, 38 cases, nose, four 
cas^, uppei alveolai piocess, two cases In their report the 
authors make no mention of Aschei’s cases, noi do they com- 
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ment on the simultaneous involvement of the lips and eyelids 
in the same patient As stated above, then pathological lepoit 
IS veiy meagei Conway^' is of the opinion that many cases 
of maciocheilia aie due to hvpeiplasia of the labial salivaiy 
glands In discussion of the piesentation of New and Kiich, 
Beck^” mentioned thiee cases, two of which had a histoiy of 
facial paialysis Kettel” states that in thiee of foui cases 
macioscopic swelling was due to edema and chionic inflam¬ 
mation but not due to lymphatic stasis Dilated lymphatic ves¬ 
sels could be seen only in Case 4 Buikett”" (1946) leported 
a case of maciocheilia due to lepeated stieptococcal infections 
of the gums and bps 

Incidence It is appaient that in most instances this condi¬ 
tion (swelling of the lips and face) occuis mostly in the young 
Females appeal to be less pi one to the disease than males 
Many of these cases aie associated with facial paialysis 
Conway lepoited thiee cases, with involvement of the facial 
neive to one New and Kuch,'* out of 67 cases, 13 pei cent 
showed facial paialysis The ages of then patients at the 
occuiience of the fiist swelling langed fiom foui to 54 yeais 
Twenty-nine patients weie less than 20 yeais of age, and 50 
weie less than 30 yeais The incidence by decades was as 
follows 

One to 10 yeais, thiee cases, 11 to 20 yeais, 26 cases, 21 to 
30 yeais, 21 cases, 31 to 40 yeais, 10 cases, 41 to 50 yeais, 
five cases, and 51 to 60 yeais, two cases Theie weie 46 males 
and 21 females Thus it may be seen that the condition occuis 
piedominantly in youth and in patients less than 30 yeais of 
age Males predominate ovei females in the latio of bettei 
than two to one 


ETIOLOGY 

The cause of the condition is not known Its similaiity in 
some lespects to angioneuiotic edema has been noted In 
angioneurotic edema theie is involvement of othei paits of 
the body than the face at the same time that the face is 
affected, but in the cases desciibed above, only the face, mouth 
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and throat ■'.veie imohed The common condition of edema 
as generally observed causes tenseness of the skin and pitting 
on pressure, but the residual swelling in these cases is soft and 
elastic Theie aie no changes in the skin itself 

The causati\e factors of this condition aie puielv theoieti- 
cal New and Kuch state that one must considei, Hist, a 
disturbance of trophic, \ asomotor or motoi nei \ es, second, 
alterations in the metabolism or state of nutrition of the tis¬ 
sues, changing the power of the cell to attract, gi\e off or 
retam fluid, tlurd, some chemical distuibances in the cell of 
a complicated nature that changes the fluid balance, and 
fourth, a possible so-called \utal secretoiy actiiutv of the endo¬ 
thelial cells Kettel is of the opinion that the facial pals\, as 
well as the swellmg of the face, is an angioneurotic phenome¬ 
non and the etiologj- must be sought in these factors which 
mav cause a disurbance of the regulations of the \asomotoi 
nen'es 


TREATMENT 

New and Eoich adnse the injection of boiling natei, fol¬ 
lowed bv radium application Three months later, this treat¬ 
ment may have to be repeated \Slien there is no tendencv to 
recurrence of the swelling for six months, the supeifluous tis¬ 
sue of the lips or cheeks may be excised Thev state that it is 
essential, first, to eliminate the xecurxing swelling before 
attemptmg operation m order to pre^ent recunrence or pre¬ 
vent greater enlaigement of the parts than was present before 
operation 

Kettel perfonned excision onlv m Case 1, and the result 
was satisfactory In Case 5, despite preceding injection of 
boihng watei and subsequent partial excision, theie occurred 
another attack of acute edema, which, however, subsided 
Conway’ reports the same experience From the above, one 
must conclude that excision may be done without preceding 
injection of boihng watei or radium treatments, running the 
risk of recurrent sweUing, as the treatment referred to by no 
means protects the patients against relapse Just hon this 
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merit on the simultaneous involvement of the lips and eyelids 
in the same patient As stated above, then pathological lepoii; 
IS very meagei Conway- is of the opinion that many cases 
of maciocheilia aie due to hypeiplasia of the labial salivary 
glands In discussion of the piesentation of New and Kiich, 
Beck^® mentioned thiee cases, two of which had a histoiy of 
facial paralysis Ketteh^ states that in three of four cases 
macroscopic swelling was due to edema and chionic inflam¬ 
mation but not due to lymphatic stasis Dilated lymphatic ves¬ 
sels could be seen only in Case 4 Buikett”^' (1946) leporded 
a case of maciocheilia due to repeated streptococcal infections 
of the gums and lips 

Incidence It is apparent that in most instances this condi¬ 
tion (swelling of the lips and face) occurs mostly in the young 
Females appear to be less prone to the disease than males 
Many of these cases are associated with facial paialysis 
Conway' reported thiee cases, with involvement of the facial 
nerve to one New and Kirch,-* out of 67 cases, 18 per cent 
showed facial paralysis The ages of their patients at the 
occurrence of the first swelling ranged from four to 54 years 
Twenty-nrne patrents were less than 20 years of age, and 50 
were less than 30 years The incidence by decades was as 
follows 

One to 10 years, three cases, 11 to 20 years, 26 cases, 21 to 
30 years, 21 cases, 31 to 40 years, 10 cases, 41 to 50 years, 
five cases, and 51 to 60 years, two cases There were 46 males 
arrd 21 females Thus it may be seen that the condition occurs 
predominantly in youth and in patients less than 30 years of 
age Males predominate over females in the ratio of better 
than two to one 


ETIOLOGY 

The cause of the condition is not kno-wn Its similarity in 
some respects to angioneurotic edema has been noted In 
angioneurotic edema there is involvement of other parts of 
the body than the face at the same time that the face is 
affected, but in the cases described above, only the face, mouth 
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taneously llO■sve^ er the swelling ne\ er completed disappeared so that 
after each episode of s^^elling the lip remained a little larger than 

before For the pastear the swelling receded but ^ erv little The pres 

et swelling came on four months ago and has so remained 

P S Does not recall baling anv childhood diseases At the age of 
two years had fractured femur At the age of 12 patient dei eloped 



Fig 2 Appearance of the patient at present, approximately two years 
following treatment. 


poUomyehtis and was In the hospital for several years Patient had an 
appendectomy operation four years ago and a tonsillectomy one vear ago 

P E Revealed a diffuse enlargement of the entire upper lip protruding 
markedly over the lower lip The swelling was not tender or painful and 
did not feel edematous On digital pressure the lip felt rather firm and 
in places shotty ’ The lip was dusky red in color and there were no 
ulcerations fissures or fistulas Repeated serologic and urine examina¬ 
tions were entlrelv negative 
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tieatment stops the swelling has not been explained It may 
be that the pioduction of fibiosis of the lymph stiuctuies oi 
changes in the cells themselves pi event swelling of the tis¬ 
sues, howevei, the lesults of this tieatment have been satis- 
factoiy 



Fig" 1 Appearance of patient on JuU 16 1946 fpllonlnp: the Injection of 
boiling* "water and prior to Roentgen and Burglcal treatment 


REPORT OP A CASE 

Male aged 24 Hospital No 1,211 596 Admitted to hospital on May 27, 
1946 

O O Swollen lip 

•P 1 The swelling of the upper Up appeared approximately 10 years 
ago The sttelllng nhich nas never painful or tender ttould occur about 
every three months last from ti\o to three days and disappear spon 
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S The injection of boiling watei folloi^ed bv Koentgen 
therapv and suigical renioxal of excess tissue pro\ed 
successful 
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TREATMENT 

May 28 1948 Under pentothal anesthesia 16 cc of boiling -water -were 
Injected throughout the upper lip After the reaction had subsided the 
patient -was referred to Dr Frederick W 0 Brlen who Is in charge of 
the tumor clinic and who carried out the Roentgen therapy He ■\\as kind 
enough to supply us with details of this treatment, -which was as follows 

“Re A E, Tumor Clinic, Boston City Hospital Referred to the tumor 
clinic July 15 1946 by Dr Garfln with diagnosis of Ijmphedema Had 
had Injection of upper lip with boiling water one month before without 
appreciable reduction In size of lips 

“Patient w as gh en 2 000 r high \ oltage X rays with 113 mm cu in 
dhlded doses, 7 cm field between July 15, 1946, and Aug 6, 1946 at 
which time there had been an appreciable reduction In the size of the 
upper lip ” 

Operation was carried out on Nov 4, 1946 Under no^ocaine anesthesia 
a wedge shaped section of tissue was removed from the mucus surface 
of the upper Up down to the orbicular oris muscle Bleeding points were 
ligated with fine catgut sutures and the edges of the wound were approxl 
mated -wdth one-end fine silk mattress sutures Following the operation 
patient was put on penicillin 

Pathological report was as follows 

‘ There is slight hyperkeratosis of the epithelium There Is an Increase 
of the submucosal fibrous tissue with large amounts of collagen There Is 
moderate congestion of the blood -vessels No edema of tissue is seen 
There Is marked Interstitial and perivascular infiltration with small round 
cells, macrophages and occasional polymorphonuclear neutrophilic leuco 
cytes and plasma cells There is an apparent decrease in striated muscle 
fibres ” 

Diagnosis Chronic Inflammation 

Ovei two yeats have elapsed since the tieatment was 
started, and except foi one episode of swelling which fol¬ 
lowed the X-iay tieatment, the swelling of the lip giadually 
leceded and has lemained entiiely noimal without any lecur- 
rent swelling duiing this peiiod 

SUMMARY 

1 A leport of a patient with macrocheilia has been pie- 
sented 

2 A review of the liteiatuie on macrocheilia leveals con- 
sideiable differences of opinion as to the etiology and 
pathogenesis of this condition It is appaient that the 
pathogenesis is not the same m all cases of chronic 
enlargement of the lip In oui case it was due to 
chronic inflammation 
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3 The injection of boiling watei folloiNed bv Roentgen 
theiapy and suigical lemoval of excess tissue pioved 
successful 
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all the tiny fiagments of bone would be solidified into one 
solid mass within a few weeks 

These encoiuaging and authoiitative answeis to oui most 
obvious pioblems led us to attempt the obhteiation of laige 
fiontal bone defects with bits of cancellous bone cut as small 
as possible We weie amazed at the ease with which lecon- 
stiuction could be earned out, and at the satisfactoiy lesults 
obtain fiom such a lelatively simple pioceduie 

Two illustiative cases aie piesented 

Caic 1 G J, No 45 S'?-!, n 3C>cnrold wliltc male ■\\ns first admitted to 
the Uni^erBltJ Hospitals on Aug 27 1945, with a diagnosis of acute puru 
lent frontal sinusitis (bilateral) complicated b> fulminating acute osteo 
myelitis of tbe frontal bone At operation it was necessarj to sacrifice 



Fig 2 


both frontal sinuses in addition to the portion of the frontal bone forming 
the center one-half of the forehead The patient had an uneventful post 
operative recovery and was observed for 28 months to make certain that 
no residual infection was present 

On Dec 9 1947, the patient was readmitted for obliteration of the 
frontal bone defect depicted in Fig 1 

At operation a large amount of cancellous bone was removed from the 
posterolateral surface of the Ilium The removed bone was then cut into 


A SIMPLIFIED METHOD OF OBLITERATING 
FRONTAL BONE DEFECTS 

D M Lierle, M D , and W C Huffman, M D , 

Iowa City, Iowa 

Reconsti notion of the fiontal aiea of the skull, following 
accidental tiaunia oi opeiative pioceduies, has been desciibed 
so often that one hesitates to comment furthei upon the 
subject 

A complete leview of surgical attacks devised and materials 
used to efface bony defects in this region would be far too 
unwieldy for a brief presentation In general, substances 
used fall into three main groups 

1 Autografts (c g , bone, cartilage, fascia lata, or derma 
removed from the patient’s own body) 

2 Homogiafts (eg, preserwed rub cartilage in strips or 
small fragments) 

S Various nonanimal products (eg, vrtalium, tantalum 
and acrylic) 

Although different metals and other synthetic products have 
been widely used and highly praised, we have questioned the 
advisability of using foreign materials in the human body no 
matter how nonirmtating they seem Occasionally we have 
seen patients who have tolerated such implants poorly Some 
have been in the process of extruding them, with resulting 
inflammation of the overlying soft tissue Some have suffered 
psychic disturbances because of the knowledge that they were 
carrying extraneous substances in their skulls On such occa¬ 
sions we have regarded these materials with even greater 
timidity 

In a lesser degree, we have questioned the desirability of 
cartilage homografts 

mnlverslty Hospitals, Iowa City Iowa, 

PublltSuoT^^Nov 1948' Laryngoacope Office and accepted for 
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AMERICAN BOARD OF OTOLARYNGOLOGY 

The American Boaid of Otolaiyngology will conduct the 
following examinations in 1949 

May 11 to 14 in New York, N Y, at the Biltmoie Hotel 
Oct 4 to 7 in Chicago, HI, at the Palmer House 
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Oiu choice of autogiafts is i educed to two skeletal tissues, 
bone and caitilage Of the two, oui choice is oveiwhelmingly 
in favoi of bone Oui choice of bone, to be used whenevei 
feasible, will be questioned by those who favoi caitilage just 
as stiongly, oui adoption of cancellous bone is piobably influ¬ 
enced by peisonal piefeience, but ovei the yeais we have been 
inci easingly impi essed by its favoi able pi opei ties We i egai d 
cancellous bone highly because of its availability in laige 
amounts, its woikability, and the almost ceitain assuiance of 
film fixation aftei tiansplantation 

Once the decision to use bone as a giaft is made, it may be 
employed in one of thiee foims 

1 As a single plate 

2 As stiips 

3 As chips of model ate size (1 cm oi laigei) 

When a laige skull defect is piesent it is often difficult to 
find a plate of bone laige enough to fill it, and one which may 
be paied to the piopei contoui, in addition, theie is usually 
the pioblem of pi eventing a dead space beneath the giaft 
This issue is also piesent when cuived stiips aie used, and 
fuithei tiouble is encounteied when one tiies to fit the stiips 
togethei in such a way that the foiehead will not have a coi- 
lugated suiface 

The use of chips to fill a defect is technically less demanding 
than the modeling of a plate oi stiips, but if they aie of appie- 
ciable size, and especially if eveiy chip is in contact with the 
lecipient bed, it is difficult to aiiange them so that a smooth 
and convex suiface lesults 

Obviously, the simplest way to achieve a piopei bony con¬ 
tour would be to cut the osseous giaft into extremely minute 
particles and insert them into a previously piepaied pocket — 
much like "stuffing featheis into a pillow” The amount and 
distiibution of this easily molded mateiial could be detei mined 
by external manipulation, and should lesult in a suiface of 
any desired shape 

Two questions immediately aiise conceniing the use of 
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bone about the skull m such a mannei will the lesultuig 
bulk of bone have a deleteiious effect on the mtiacianial con¬ 
tents because of duect nutation and/oi piessuie*' Will the 
small paitides of bone in the centei of the tiansplanted mass 
lemain viable long enough foi a blood supplj^ to be deiived 
fiom the peiipheial lecipient bed’ 

In legald to the fiist question, we consulted Di Russell 
Meyeis, of the Division of Neuiosuigeiy, Umveisity Hospital, 
who felt that no damage to the biain ivould lesult fiom such 
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a proceduie, especially if the giaft could be laid on top of the 
greatly thickened dura that lesults from a healed inflamma¬ 
tory process 

In answer to the second question, Di Arthui Steindlei, of 
the Department of Orthopedic Surgery, assured us that we 
need have little fear of losing the deep particles of the giaft 
because of inadequate blood supply He not only felt that 
adequate nutrition would be obtained, but was convinced that 
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find a plate of bone laige enough to fill it, and one which may 
be paied to the piopei contoui, in addition, theie is usually 
the pioblem of pi eventing a dead space beneath the giaft 
This issue IS also piesent when cuived ships aie used, and 
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than the modeling of a plate oi ships, but if they aie of appie- 
ciable size, and especially if eveiy chip is in contact with the 
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bulk of bone have a deleteiious effect on the intiacianial con¬ 
tents because of direct nutation and/oi piessuie’ Will the 
small particles of bone in the centei of the tiansplanted mass 
lemain viable long enough foi a blood supply to be deiived 
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In legaid to the first question, we consulted Di Russell 
Meyeis, of the Division of Neuiosuigeiy, Univeisirt Hospital, 
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a procedure, especially if the giaft could be laid on top of the 
greatly thickened dm a that lesults fiom a healed inflamma- 
toi-y piocess 

In answei to the second question, Di Aithui Stemdlei, of 
the Department of Orthopedic Suigery, assuied us that we 
need have little fear of losing the deep particles of the giaft 
because of inadequate blood supply He not only felt that 
adequate nutrition would be obtained, but wms convinced that 
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all the tiny fiagments of bone would be solidified into one 
solid mass within a few weeks 

These encoiii aging and authoiitative answeis to oui most 
obvious pioblems led us to attempt the obliteiation of laige 
fiontal bone defects with bits of cancellous bone cut as small 
as possible We weie amazed at the ease with which lecon- 
stiuction could be earned out, and at the satisfactoiy lesults 
obtain fiom such a lelatively simple pioceduie 

Two illustiative cases aie piesented 

Ga'tc 1 G J , No -IC ST4, n 3Gjcnrol(l A\hUo male ■\\ns first admitted to 
the Unl\orslt> Hospitals on Aug 27 lO'lB, with a diagnosis of acute puru 
lent frontal sinusitis (bilateral), complicated by fulminating acute osteo 
myelitis of the fiontal bone At operation It was necessary to sacrifice 
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both frontal sinuses In addition to the portion of the frontal bone foi mlng 
the center one-half of the forehead The patient had an uneventful post 
operative recovery and was observed foi 28 months to make certain that 
no residual Infection was present 

On Dec 9, 1947, the patient was readmitted for obliteration of the 
frontal bone defect depicted In Fig 1 
At operation a large amount of cancellous bone was removed fiom the 
posterolateral surface of the Ilium The removed bone was then cut into 
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pieces (2 to 4 mm in diameter) as small as possible with hea\w suture 
scissors 

A coronal incision in the hair bearing area of the scalp about 4 cm 
aboie the edge of the defect in the frontal bone was carried down to the 
periosteum Through this incision the scalp was separated from the 
greatlv thickened dura in the area of the detect b' blunt and sharp dis 
section elevation was carried subperiosteallj" o\er bone about 2 cm 
bevond the edges of the depression The preidousl' morcellated cancel 
lous bone was introduced into the pocket thus formed Ba external mold 
ing during introduction of the graft the correct contour of the forehead 
was easili produced 

Six weeks after operation the graft was solid to palpation and pre¬ 
sented the appearance shown in Fig 2 X rai examination was reported 
' showing the previous defect in the frontal bone to be filled with bonv 
tissue it appears that the graft is viable and that healing is in progress ’ 

In the 11 months that have elapsed since operation we ha\e no report 
of any further changes in the graft. 

Case 2 R. M No 44 5460 a summari of this case would be almost a 
repetition of the first one It is presented onlv in order to call attention 
to a variation in operative technique that made the procurement and 
morcellation of the cancellous bone much simpler 

In this Instance the anterior one-half of the crest of the ilium was 
exposed and cancellous bone was obtained from between the inner and 
outer plates bv means of a small curette 


DISCUSSION 

It IS felt that autogenous cancellous bone is the mateiial of 
choice to be used in the conection of depressed aieas of the 
fiontal bone The practice of implanting the bone in minute 
bits offeis a method of shapmg the giaft to the propei contour 
without resorting to the extensive soft tissue dissection needed 
to place coriectlv a laboriously fashioned graft of large size 
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all the tiny fiagments of bone would be solidified into one 
solid mass within a few weeks 

These encoiii aging and authoi itative answeis to oiii most 
obvious pioblems led us to attempt the obhteiation of laige 
fiontal bone defects with bits of cancellous bone cut as small 
as possible We weie amazed at the ease with which lecon- 
stiuction could be earned out, and at the satisfactoiy lesults 
obtain fiom such a i datively simple piocediiie 

Two illustiative cases aie piesented 

Ca<tc 1 G J, No 45 S3-1, a 3G\enrold 'nhite male ^^as first admitted to 
the Uuhorsltj Hospitals on Aug 27 1945, \\lth a diagnosis ot acute puru 
lent frontal sinusitis (bilateral) complicated b' fulminating acute osteo 
mjelltis ot the frontal bone At operation it ^\n8 necessarj to sacrifice 
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both frontal sinuses in addition to the portion ot the frontal bone foiming 
the center one-half ot the forehead The patient had an uneventful post 
operative lecoverj and ^\ns observed for 2S months to make certain that 
no residual infection was present 

On Dec 9, 1947, the patient was readmitted for obllteiatlon of the 
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pieces (2 to 4 mm in diameter) as small as possible with hea^■^ suture 
scissors 

A coronal incision in the hair bearing area of the scalp about 4 cm 
above the edge of the defect in the frontal bone was carried down to the 
periosteum Through this Incision the scalp was separated from the 
greatlv thictened dura in the area of the defect bv blunt and sharp dis 
section elevation was carried subperiosteall' over bone about 2 cm 
hevond the edges of the depression The preiiouslv morcellated cancel 
Ions hone was introduced into the pochet thus formed Bv external mold¬ 
ing during introduction of the graft the correct contour of the forehead 
was easilv produced 

Six weeks after operation the graft was solid to palpation and pre¬ 
sented the appearance shown in Fig 2 X rav evamvnation was reported 
showing the previous defect in the frontal bone to be filled with bonv 
tissue It appears that the graft is viable and that healing is in progress ’ 

In the 11 months that have elapsed since operation we have no report 
of anv further changes in the graft. 

Case 2 R. If. Xo 44-5460, a summarv of this case would be almost a 
repetition of the first one It is presented onlv in order to call attention 
to a vanation in operative technique that made the procurement and 
morcellation of the cancellous bone much simpler 

In this Instance the anterior one-half of the crest of the ilium was 
exposed and cancellous bone was obtamed from between the inner and 
outer plates bv means of a small curette 


DISCUSSION 

It IS felt that autogenous cancellous bone is the matenal of 
choice to be used m the correction of depiessed areas of the 
frontal bone The practice of implanting the bone in minute 
bits offeis a method of shaping the graft to the proper contour 
without resorting to the extensive soft tissue dissection needed 
to place correctlv a labonouslv fashioned graft of large size 
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EDEMA OF THE UVULA FOl.LOWING 
DEMEROL-IIYOSCINE ANALGESIA ^ 

V R Moorman, M D , and I M Riuonroim, M D , 

St Loins, Mo 

A lovii'w or tli(' oLolai viiRoIoRic lilointviK' foi llu' laiRt 10 
voais huR Tuilod to u'voal a case lopoiL oi discussion of cdi'ina 
oT Llio uvula duo to hvoacnu' medication AIUioufO Uur RceniR 
to he a inohlein ('iicoinitei ed pnin.uilv hv tlii> ohsteti ical seiv- 
ice, wheie livosciiu' oi Rcopolamine ir iiHcd m a laijm mnnhei 
oT cases Toi aimlResia, in aeveial of the el^'■ht cases lepoited 
in the ohsteti ical hteiatnie an otohii viiRoloRist was called to 
asResH the cause of aiute uiipei lesjuiatoiv distiess iii a 
patient in active lahoi 

Knachhainn' (hat lefeiied to edema of the uvula, in 1‘)'I2, 
in a discussion of scopolamine in ohsteti ich and lejiorted that 
occasional eiilaiRement ol the uvula to llvi' oi si\ tinii's noi iiial 
sr/c was ohseived SteinheiR,-' ni 10/15, ie))()ited foiii lasi'S of 
edema of the uvula and glottm as a i ('action to deiiK'i'ol- 
Rcoiiolaninie analROSia, and one case icipiiied ti aclu'otoniv an 
a hre-saviin'' iiieaRuio The otlu'i cascR K'sjionded to scaiilica- 
tion of the uvula and local asti indents Skin t('sts in his foui 
cases with 1-1,000 ri of sopolannne iiiti adei niallv weu' all 
positive in vaivinp; di'Kii'cs In 1!)(1H, .lack and Tayloi ' k'- 
poi ted in detail one ca.se of edi'ina of the uvula and flottis 
that leqinied ti aclieotoniv, and tliiee additional cases that 
lesjionded to lessei measuics Since vai iour othei diuRs had 
heon comhiiu'd with scoiiolainnie, it was the consensus of 
opinion of the authois that scopolamine was the olfendinK 
di UR in all of the cases 

This case ol hvosclno sinisitivity which caused edi'iiia of 

♦iMoIll tllo Dl'lliu I MU III Ilf Olollll ) IIKOllIKy WiIhIiImHImM llMlVi'IHlIy S( iKIlll 
of Moilll iMil 

nilluu M Null' '1 IiIh Mill iimi'ImhI 111 1ii\mil''iiiii Him OllU i> mill mn'iiliul riii 
piililli iillMii Niiv "0, 11UN 

GG 
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the u\ula and lespiratorv obstmction is lepoiied as an 
otolaiyngologic pioblem of acute upper lespiiatoij distress 
encountered on the obstetncal sen ice 


A 31 vear-old -white prlmigravida at term entered the obstetrical sen ice 
of the St. Loms Citv Hospital on Oct. 11 1918 In actUe labor She ^as 
a preeclamptic with a hlstorv of ankle edema of two months dur^on 
blood pressure ol 150/100 and urmarv findings of nian\ casts and three- 
plas albumiru Her prenatal course otherwise had been uneventful On 
admission at 11 15 A M she receded 100 mg of demoral and I'loO gr 
of hvoscine Her labor continued periodicallv through Oct 11 and 12 
CUnicallv, her toxemia had subsided and was well under control On 
OcL 13 at 10 15 A M she receUed 50 mg of demorol and 1150 gr of 
hvoscine At noon the patient developed aphonia and marked respiratorv 
difflcultv An otolarvngologv consultation was requested and examination 
revealed a cvanotlc semistuporous patient having marked inspiratorv 
distress The otolarvngologic examination was essentiallv normal except 
for a large gravish white tense polvpold midline mass which filled the 
entire pharvnx. When the mass was lifted out of the pharvnx it was 
seen to he the uvula which was enlarged approxlmatelv 10 times its 
normal size The patient was given ephedrlne sulphate gr Intramus 
cularlv and placed In a Burgess box Tracheotomv and emergencv 
bronchoscopv sets were placed at the bedside There was no diminution 
of size of the uvula after administration of the ephedrlne although the 
cvanosis decreased somewhat and the respirations were less labored 
after the patient had been placed in the Burgess box 
Due to the lack of fetal heart beat and the patient s general condition 
the obstetncal service decided to deliver the patient of the nonviable 
fetus hv forceps Since pentothal anesthesia was to be administered it 
■was felt that the danger of larvngospasm could be reduced bv topical 
anesthesia of the pbarvnx and larvnx. This was secured with 2 per cent 
pontocalne solution toplcallv Dunng the induction with pentothal the 
uvula was lifted from the pharvnx with a forceps to give a better airway 
After surgical anesthesia was reached stridor was still present there 
fore the Jackson larvngoscope -was passed and thick mucoid secretions 
removed from the glottic chink bv suction The mterarvtenold mucosa 
and false cords were somewhat pale and edematous the true cords how¬ 
ever appeared to be normal in alrwav was inserted and the patient 
tolerated the forceps dellverv and pelvic repair without further resnira- 
torv difflcultv 


The postoperative course was uneventful the tracheotomv and bron- 
choswpv sets were kept at the bedside but were not needed On the 
uvula had diminished in size bv one-half and on the 
reddeneffl^*'^^ appeared to be of normal size hut still some- 

intradermal skin test with hvoscine was done The con- 
““ reacUon and the test area showed 4 mm of em^ema 
The patient was discharged from the hospital on Oct. 2S 




literature of edema of the uvula and 
foUo'nng hjoscme (scopolamine) analgesia and the 
mnth such case to be reported have been presented The occui 
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leiice of edema of the uvula and glottis following hyoscine is 
infiequent, howevei, the tieatment must be piompt and ade¬ 
quate to contiol the lespaatoij' embaiiassment In the cases 
leported in the liteiatuie this was obtained by tiacheotomy, 
scaiification of uvula, oi by the application of local astiin- 
gents In this case the obstiuction was lelieved by lifting the 
uvula out of the phaiynx, topical anesthesia and the insertion 
of an ail way Tiacheotomy and bionchoscopy sets should be 
immediately available if needed 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

On Nov 12, 13 and 14, 1948, the Central Illinois Society of 
Ophthalmology and Otolaryngology held then eleventh meet¬ 
ing at the Abiaham Lincoln Hotel in Spimgfield, Ill Di F 
Bruce Fialick, professoi of ophthalmology at the Univeisity 
of Michigan, spoke on “Suigical Anatomy of Opeiations foi 
Glaucoma" and “Diseases of the Teai Duct" Di F L Led- 
erer, professoi and head of the Department of Otoloryngology, 
University of Illinois, discussed “Modem Approaches to the 
Prevention and Tieatment of Defective Heanng” and “Malig¬ 
nancy in Its Relationship to Nasal Obstiuction and Hoarse¬ 
ness ” Dr L W Roth, Belleville, Ill, gave a papei on the 
“O'Connoi Cinch Operation,” and Di D K Judd, of Kanka¬ 
kee, Ill, discussed “Malignancies of the Paranasal Sinuses ” 
Thomas W Samuels, an attorney fiom Decatui, Ill, gave a 
delightful talk on “A Lawyei Looks at the Medical Profes¬ 
sion ” The following officeis weie elected foi 1949 Presi¬ 
dent, Dr Clifton S Tumei, Peoria, Ill , Piesident-elect, Di 
Harold Watkins, Bloomington, Ill , Vice-President, Dr Mere¬ 
dith Ostrom, Rock Island, Ill , Seci etaiy-Ti easurei, Di Philip 
R McGl-ath, Peoiia, Ill 



REPORT OF A CASE OF HERPES LARYNGIS =^t 
Daniel B Moffett M D , and Ja:mes J !McFakland, M D , 
Washington, D C 

Heipes zostei ■was well known to the ancient clinicians, 
having been commented upon in the time of Hippociates To 
the Gieeks it was knowm as “zostei”, the Romans called it 
“zona” and “cingula,” hence the Latin and Fiench wmid, 
“chengle,” fiom which is deiived oui English woid, “shin¬ 
gles 

The disease is a viius infection of the posteiioi lOot gan¬ 
glia, and is thought by some to be similai to vaiicella viius 
Hunt= calls it acute posteiioi poliomyelitis The specific viius 
has nevei been isolated 

HeiTies laijTigis can be classified as laie, Landon^ states 
that only 26 cases have been leported in the liteiatuie Oui 
leview of moie lecent articles failed to disclose any additional 
leports Hunt,-* howevei, believes that it is moie fiequent 
than is commonly supposed Theie aie many diseases involv¬ 
ing ulceiation and exudation suiiounding the mucous mem- 
biane of the tin oat and laiynx, w'hich might possibly be 
confused w ith hei pes lai'jmgis In all cases i eported, how'evei, 
the pictuie of heipes laijmgis was quite definite and unmis¬ 
takable 

Pathologically, it is veiy similai to anterioi poliomyelitis 
in that lound cell infiltiation of the posteiioi loot ganglion 
IS found This is follow^ed in many cases by acute hemoiihage 
into the ganglion, with secondaiy scai fomiation and possible 
peimanent damage In the lesions of the mouth and tin oat 
the pathologj’^ is always unilateial 

Each neive has a chaiacteiistic intiaoial, phaijmgeal and 

•Case p^sented before tte Staff of the Episcopal Ere Ear and Throat 
Hospital Washington T> C 6 194S 

tFrom the Di\lslon of Otolar^ ngologr George Washington trni\ersit> 
pubUc^Tlon^De'c Larj-ngoscope Office md accepted for 
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laiyngeal zostei zone We aie not concerned heie with ei op¬ 
tions of the external skin, except those of the external eai 
Those involving the mucous meinbianes of the mouth and 
phaiynx, the external eai and auditoiv canal have been defined 
by Hunt'' as follows 

The intiaoial, phaivngeal and laiyngeal zostei zones of the 
vagus covei the epiglottis to midline, the aiytenoid emi¬ 
nences, the aivepiglottic folds, the pviifoim sinus, a wedge- 
shaped aiea at the base of the tongue in fiont of the epiglottis 
and a poition of the soft palate The Xth cianial neive pio- 
duces skin manifestations of a posteiioi medial stiip of the 
aiuicle and immediate adjacent mastoid aiea and the postciioi 
poition of the dium and auditoiy canal, howevei, the auiicu- 
lai zostei zone of the Xth ciaiiial neive cannot be distin¬ 
guished fiom that of the IXth ciania? neive 

The zostei zone of the IXth cianial neive includes the pos¬ 
teiioi maigiii of the soft palate, aiiteiioi and posteiioi ton- 
sillai pillais tonsil and the posteiioi lateial siiiface of the 
base of the tongue 

The zostei zone of the Vllth cianial neive is manifested 
by facial paialysis and cutaneous eiuption of the concha, 
antihelix and fossa of the antihelix 

The zostei zone of the Vth cianial neive involves the 
anteiioi two-thiids of the tongue, plus the labial and gingival 
mucosa (skin manifestations excluded) 

It IS inteiesting to note that, although the vagus neive 
supplies the laiyiix completely, the eiuptions of the mucous 
membiane laiely, if evei, involve the false oi hue coids 

Duiiiig the fiist 48 houis of the acute stages of heipes 
laiyngis, theie is nothing moie than slight inflammation 
Vesicle foimation follows within a shoit time The vesicles 
at fiist contain cleai seium, but this soon becomes tuibid and 
IS leplaced by a biownish-yellow puiulent fluid 

Duiing the next stage of the disease, the vesicles luptuie, 
leaving shallow ulceis with blight led aieolae At flist the 
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ulceis are disci ete but latei tliev become confluent and aie 
coveied iMtb a gla^-white membiane ^^hlch, ^^hen iemo\ed, 
often leaves a bleeding suiface 

Edema of the epiglottis and aiNtenoid on the involved side, 
and edema of the uvula, aie common flndings Theie is usuallv 
cloudy spinal fluid, with h mphoc>i;osis Encephalitis ma\ be 
a complication of the disease 

The aij epiglottic fold, ai\i;enoid cartilage and epiglottis aie 
the sites of piedilection The tiue coids and \entiicular bands, 
as a rule, aie not involved except foi a slight inflammatoiA 
leaction TJsuallj the pMifoim sinus and lateial nail of the 
phaijTix lemain cleai, occasionallj the base of the tongue is 
involved It is laie foi the \esicles to appeal on the laijnx 
flist, and still laiei foi the laijmx alone to be involved 

Recuiiences aie most uncommon and, since this is tiue, a 
careful check of the patient’s past medical histoii is often 
helpful in making a diagnosis Predisposing factois include 
colds and influenza, chronic neivous disoideis, chronic foci 
of infection and other virus diseases 

The disease process usuallv terminates in one oi tno weeks, 
ending in complete recoverv and no permanent sequelae In 
the beginning of the illness the patient commonh suffers mild 
chills, moderate fevei, geneial malaise and a burning, scratch¬ 
ing sensation in the throat, with severe pain on swallowing 
With the appearance of the vesicles, the s^Tirptoms are inten¬ 
sified Extreme pain in the throat, pai-ticulaily when shal¬ 
lowing, IS the most prominent sjTnptom A slight hoaiseness 
is common After the rupture of the vescles, the sjoiiptoms 
become less severe but may persist for some time 

Neural complications mav appear singly or in various com¬ 
binations, dependmg on the ganglion or ganglia involved 
Nausea, vomiting, hiccoughing, biadjcaidia, etc, may appeal 
as a result of the involvement of sundry branches of the vagus 
nerve These neuial sj-mptoms are often transient, disappear¬ 
ing in a few days, on the other hand, they mar* last a ford- 
night or longer The virus infection can easily spread from 
one cranial ganglion to another, and there may be involvement 
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of tlio R'luiR-hoii of tlic Xlh, JXUi, VJJtli oi Vlli 2iei vcs, with 
01 witliout f.ici.il ncivo involvement The tesulting facial 
PtU.iIvsis mav ho poim.inent I^ostlici jiotic signs siitli as binn¬ 
ing sensation, coughing, hitcouglnng and nciiialgia may last 
foi manv months oi even vcais 

Theie IS no specihc tieatment foi hci pos /ostci Adequate 
diet, bed lest and soothing applications aie helpful Jnjoctioii'j 
of snake venom, pituitiin, X-iav, vaccination witli blistoi fluid 
01 smallpox have .ill boon tiled witli vaiying degiecs of suc¬ 
cess Despite the l.ick of a specific icmedv, tlie piognosis is 
good None of the cases lepoilcd lias been fatal and, as 
inontioncd bcfoie, the possibility of lecuiioiico is laio i( 
should be icmemboied, howcvei, that all cases of hoi pcs 
laiyiigis lepoitcd have been iinilateial 


CASE REPORT 


E (5 \\lilt(> fpiimU’ iif,('(l ns jearH, \\aH llial la cm In oiii olllrc on Jiilj 
10, I'MS Slic <ompIdlMcd of <>\(u>nic HoicMcaa iniO tcM<l('i iichr of tlio loft 
hI(1o of llic lliioal, with c\Piuciallnc pain and bninins Hcnaatlon In (lio 
lofl pliaiyiis, ladiallnp to tlio lift cai sin> had aonic naiiaca and dllllcnlU 
In H\Millo\\lnK lloi Iciupoiatiiic naa 100° F 
Tlio patloiit'H piiat medical lilaloiy \mih not Hicnillcant IIoi fiinill} Ida 
toij lovoalcd (liat a alatci liad 'a/iliiKloa" In I'l'fd 
lOMinilnallon allowed notlilnc abiioiiiial olbei tliiin a viij allglil In pel 
oiiila of tlio lateial baiida of llic lefl pbaoni,eaI wall The oaia woio 
ontlioly iioKiitlve Altliounli alio coiiiplaliietl of aoine lioai hoiiohr, no path 
ology of tlio Miciil coida waa nolod 

Local tioatniont wiia Inofreclual and alio bLciimo piopioHHl\cl> woiai 
On Tilly 21, alie wiia adinlllod to tlio lioapllal At llila time boi loin 
peiiituio langod fiom 101 0° to 102° F 

On Inly 22 aniiill bllaloia appoiiiod on tlio aoll pnlato and Ibo loll bit 
eial pbaiyiiKeal wall, poateiloi to the loft tonalllni foHaa Siibaocpionlh 
tlio bloba iiipiniod anil roiined wIilU, aliullow nlcoia which woio cocoiod 
with nociollc moiiihiano and aiiiioiniilod by aoiolao ot Inllaininivtion At 
tlrat they woio dlaci-ote hut laloi hociuno coaloaccnt and ovonUially 
iinohod the lefl aldo of tlio aofl palate, tlio pliaiyngonl wall, the opt 
plottla to Ibo inldllne and tlio aiyoplglottlc fold They atoiipod alioit 
with a aliiiip lino of denial cation Jual aheno tlio level of tlio talae vocal 
ooida Although aho conlinncd to liavo aonio hoaianneaH, the liuo coida 
WOIO iK'voi Invohod llieio waa lallioi inailtod odeniii of the lofl aiytc 
Hold, hut no linolvoniont of Ita imicoua inoinbiano, not waa tlioio any 
Ifinltatlon of mol Ion 

'i'liioat culliiK' Knoalod alioptococma clildana and waa ncgiilLo foi 
dllilitlioila ItilnalcHla waa negalho lllood analyala aliowod a liemoglohln 
of 71) poi (onl, U 11 C, 1000,000, W 13 C, 0 100, 70 poi coat polynioi 
plionucloaia, 20 jioi cent lyiniiliocyloa, N P N , 2B nig per cent 
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MOFFETT &. MC FARLAND HERPES LART NGIS 


She v.as given penicllim 40 000 units of diphtheria antitoxin uni intra 
mnscniar injections of large doses of thiamin chloride Her nausea and 
“ng bSe more pronounced for which she nas given >ntravenons 
glucose At this time she developed paroxvcms of coughing which con 
tinned ail the time she was in the hospital 

On Julv 28 after seven davs hospitalization she was discharged Her 
temperature had returned to normal the ulcers and whitish membrane 
of the pharvnx and larvnx had disappeared Some referred pain in the 
left ear persisted and she still complained of inahilitv to swallow food 
and difficultv in retaining it afterwards 


On Aug 5 she was readmitted to the hospital because of a marked 
increase in the gastrointestinal disturbances She had severe nausea and 
vomiting with pain in the stomach She could not eat or drink anvthing 
except small amounts of harlev broth 


Her coughing paroxvsms continued brought on bv what the patient 
described as something on the back of mv tongue She also dev eloped 
hiccoughs which continued intermittentlv for two davs Each attack of 
hiccoughing lasted for approximatelv 30 minutes 

On Aug 13 she was again discharged from the hospital her gastric 
symptoms having subsided The pain in the throat and ear persisted but 
was much less severe 


On Sept. 30 she was seen in the office She now described a feeling 
as if an electric current were running from the left ear to the Ian nx 
a sensation which invariably brought on a parowcm of strangling and 
coughing and which occurred about once every hour Rough foods or 
alcohol aggravated the symptoms We found that we could produce simi 
lar attacks bv pressing on a trigger zone just behind the posterior ton 
sillar piUars on the left, 

Bv Oct. 27 some three and one-half months after the onset of the 
illness the tick disappeared There were still occasional paroxvsms of 
coughing especiallr at meal time but the other svmptoms had subsided 
She spoke of being bothered hv watenng of her left eve and bv occa 
sional hlumng of vision 


At the present time the patient appears well All svmptoms have dls 
appeared except some paroxvsms of coughing at meal time There is no 
apparent permanent damage as a result of her illness 
Of the various medications and treatments prescribed we feel that she 
dervied most benefit from the massive doses of thiamin chloride 


SUMMARk 

Herpes zoster is a vtius infection of the posterioi root gian- 
glia Each nerte has a characteiistic zoster zone The case of 
herpes larj-ngis presented shows a typical pattern of heiiies 
zoster of the left vagus nei've 


1 LEAvrrr F H 
four 32 9 638 639 
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Herpes Zoster of the Cephalic Extremitv 
June 1929 
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2 IIUiNT, 7 n\Mhi\ Sjniptom Coniplcv of the Acute Posterior Polio 
iu>olltls of tile Geniculnte Auditory, Glossoplinryngeil nud I^neuniognstrlc 
Gnnpliu Arch Iiitonal Mul, H G Gil G'i2, luuc 1010 

3 Iv\^l)o^, H R Herpes I arMigls Auh Otolm j/iipnt, 10 IG 20, 1920 
1 Hu^T Op clt, p Gifi 

r. Ihl(} , p G33 G35 

1160 Connecticut Avenue 


MISSISSIPPI VALLEY MEDICAL SOCIETY 
1949 ESSAY CONTEST 

The Ninth Annual Essay Contest of the Mississippi Valley 
Medical Society will be held in 1949 The Society will ofTei a 
cash piize of IplOO 00, a gold medal, and a ceitificate of awaid 
foi the best unpublished essay on any subject of geneial 
medical inteiest (including medical economics and education) 
and piactical value to the geneial piactitionei of medicine 
Ceitificates of meiit may also be gi anted to the physicians 
whose essays aie lated second and thud best Contestants 
must be membeis of the Ameiican Medical Association who 
aie lesidents and citizens of the United States The winnei 
will be invited to piesent his contiibution befoie the Foui- 
teenth Annual Meeting of the Mississippi Valley Medical 
Society to be held in St, Louis, Mo, Sept 28, 29, 30, 1949, the 
Society leseivmg the exclusive light to fiist publish the essay 
111 its official publication — the Mississippi Vall-ey Medical 
Joimial (incoipointing the Radiologic Review) All contii- 
butions shall be typewiitten in English in manusciipt foim, 
submitted in five copies, not to exceed 6,000 woids, and must 
be leceived not latei than May 1, 1949 The winning essays 
in the 1948 contest appeal in the Januaiy, 1949, issue of the 
Mississippi Valley Medical Joimial (Quincy, Ill ) 

Fuithei details may be seemed fiom Di Haiold Swanbeig, 
Secietaiy, Mississippi Valley Medical Society, 209-224 W U 
U Building, Quincy, Ill 



A NEW SPECULUM FOR SEPTAL SURGERY 
Daniel D Klaff, M D , 

St Loins, Mo 

The illustiated instiument was designed to facilitate bettei 
visualization of the septum w hen performing the complete oi 
classical submucous lesection The constiiiction is simple and 
pi actical 



A spiing controls the size of the apeituie betw een the blades 
to facilitate the inseition of the instiument betw'een the muco¬ 
sal flaps This opening may be diminished bv piessing the 
blades togethei with the fingeis The tension pioduced by the 
spring IS never gieat enough to tear the mucosal flaps If 
further widening of the flaps is desiied, it may be obtained bv 
rotating the screw at the side of the shank. ^^Tlen the blades 
are parallel, the apei-tuie is sufficient to peimit a cleai view 
of the septum, thus the instiument is self-ietaining Theie is 
no tunnelling inwaid of the blades tow'ard the perpendicular 
plate of the etlimoid Doisal and posteiioi vomeiine spuis 
may be clearly seen The instrument is easily inserted, self- 
retaimng and permits a clear view of the posterior portion of 
the septum 

Of Department of Otolaryngroloe. Washln^on UnIverslt^ School 

Pu’l&^n'''Dlc. Larvngoscope Office and accepted for 
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THE AMERICAN LARYNGOLOGICAL, RHINOLOGICAL 
AND OTOLOGICAL SOCIETY, INC 


The annual meetings of the Tiiological Society and the 
Bioncho-Esophagological Association will be held concuiient- 
ly at the Diake in Chicago on Apiil 18, 19 and 20, 1949 A 
joint meeting of these two societies will take place Tuesday 
morning, Apiil 19 On the othei days the Tiiological Society 
will meet in the mornings and the Bionchoscopic Society in 
the afternoons 

We also call yoiu attention to these dates and places 

Ameiican Boaid of Otolaiyngology—May 11-14, 1949, New 
Yoik City 

Ameiican Laiyngological Association — May 16-17, 1949, 
New’' Yoik City 

Ameiican Otological Societi—May 18-19, 1949, New’ Yoik 
City 

In 01 del to facilitate the cooidination of national meetings, 
the Bionchoscopic, the Otological, the Laiyngological and the 
Tiiological Societies aie consideiing a five-yeai plan of dates 
and places By adoption of such a scheme w’e hope to leducp 
the tiavelmg mileage and the amount of time away fiom oui 
offices Foi additional infoimation, wuite to Di C Stewait 
Nash, Secietary, 708 Medical Arts Building, Rochestei 7, 
N Y 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

As of January 1, 1949 

Acousticon Model A-lOO 

"Manufacturer Dictograph Products Corp 580 Fifth A^ e Ne\\ "1 orK 19 
N y 

Aurex (Semi-Portable) , Auiex Model C-B, Model C-A,, Model 
F and Model H 

Manufacturer Aurex Corp , 1117 N Franklin St Chicago Ill 

Beltone Mono-Pac, Beltone Haimony Mono-Pac 

Manufacturer Beltone Hearing Aid Co 1450 W 19th St Chicago Ill 

Dysonic Model 1 

Manufacturer Dynamic Hearing Aids, 43 Exchange PI New lork 5 
N 1 

Electroear Model C 

Manufacturer American Earphone Co, Inc 10 East 43rd St, Neu 
"iork 17 N "1 

Gem Hearing Aid Model V-35 

Manufacturer Gem Ear Phone Co Inc 50 M 29th St Nev York 1 
N 1 

Maico Type K, Maico Atomeer 

Manufacturer Maico Co Inc , North Third St, Minneapolis Minn 

1947—^Mears Auiophone Model 98, Meais Auiophone Model 
200 

Manufacturer Mears Radio Hearing De\ice Corp 1 W 34th St New 
York N Y 

Micronic Model 101 (Magnetic Receivei) 

Manufacturer Micronic Co 727 Atlantic Ave Boston 11 Mass 


Microtone T-3 Audiomatic, Microtone T-4 Audiomatic, Micio- 
tone T-5 Audiomatic 

Manufacturer Microtone Co 4602 Nicollet Ave Minneapolis 9 Alinn 
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Nntional Cub Model, National Standaicl Model, National Stai 
Model 

Miimiractui (11 NiiLloniil llcailnr Aid Ijiiboiiilot I('H, Sir, S IIIII SI, ],oh 
Aii( (,l('ii 11, Oiilir 

Otaiion Model A-] , Otai ion Model A-'), Otaiion Models A-4 .1 
and ,S, Otaiion Model lO-l, Otaiion Model E-IS, Otaiion 
Model V'-2 

MiimiOu’dii (M Oliiiloii Ih'iiilni Aldii, IM N I)i<iii l)ni ii SI, (JliUiii’o, III 

Paiavo\ Models VII and VL, Paiavov Model XT, Paiavox 
Model Xl’S 

Miimifiictiiior I’niiiphono Ilonilii) Aid, Iiic, 2050 I ■Itli St, Clovolniid, 
Ohio 

Piecisioii I’able lleaiinjr Aid 

MiiiinriK liiKM I’l ('(lidoii lOloclionh M Co, SHO W Oaltdiilo, Ohhai'o II, 
III 

lladiocai Mastei piece, lladioeai 46-CM, Radioeai Model 
(15-M-inagnctic au conduction loceivei, Radioeai Model 
45-M-niaKnetic bone tonduction leceivci , Radioeai Pei- 
ino-Maa:netic Uniphone 

Mnnuracturor I’ A Myora .Sono, .tOC lJo\orly Hd , Mt Lebanon, Pitta 
burrli, Pa 

Rnvox (Scmi-Poi table) 

Mnnufnotviroi /onltb Ilndlo Corj), 0001 W DIokona Avo, Ohlongo, 111 

Silvei Micionic Ib'aiiiiK Aid Model 101 , Silvei Ma^ioiiic Heal¬ 
ing Aid Models 2()iJM and 2020 

ManiifaoluM'i Mkionlo Coin, 101 'I’uMnont St, lloaton S, Maiai 

Solopak Ileaiing Aids 

Mnnufaoturoi Alloiillowo lOloc tronloa Oorp, IDO Main St, Ponbody, 
Maaa 

.Soiiotoiie Audicles No 5'I(), No 5;3J and No 5133, Sonotone 
Model 000, Sonotone Model 700, Sonotone Model 900, 

Manuraoliii('I Hoiiotono Coip, lOlinaroid, N 1 

Supeifoiiic lleaiing Aid 

Manurac Imoi Ainoilcaii Sound Piodiulii, Inc, 2101 S Mloblran A\(', 
Chlrapo, III 
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Telex Model 22, Telex Model 97, Telex Model 612, Telex 
Model 900, Telex Model 1020, Telex Model 1550 

Manufacturer Telex Inc Minneapolis 1 Minn 

Tonemaster Model Rojal 

Manufacturer Tonemasters Inc 1627 Pacific A^e Dallas 1 Tex 

Trimm Vacuum Tube No 300 

Manufacturer Trimm Inc , 400 W Lake St, Llbertya ille Ill 

Unex Model “A ” 

Manufacturer Nichols £- Clark Hathorne Mass 

Vactupbone Model 3 

Manufacturer AUen Hou e Electronics Corp , Salem Mass 

Western Electiic Orthotiomc Model, Westeiii Electiic Model 
63, Western Electiic Model 64, Western Electiic Models 
65 and 66 

Manufacturer Western Electric Co Inc 120 Broadway New 1 ork 5 
N T 

Zenith Radionic Model A-2-A, Zenith Radionic Model A-3-A 
Zenith Radionic Model B-3-A, Zenith Model 75 

Manufacturer Zenith Eadio Corp 6001 Dickens Aa e Chicago ill 

All of the accepted hearing devices employ vacuum tubes 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Marvin F Jones, 121 E 60th St, New York 22, N Y 
Secretary Dr Gordon D Hoople, Medical Arts Bldg, Syracuse 3, N Y 
Meeting Nev York, N Y, May 1819, 1949 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Frederick T Hill, Professional Bldg, Waterville, Me 
Secretary Louis H Clerf, 1630 Locust St., Philadelphia 2 Pa 
Meeting Ne\\ York, N Y , May 16 17, 1949 


AMERICAN LARYNGOLOGICAL, RHlNOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr John J Shea, 1018 Madison Ave , Memphis, Tenn 
Secretary Dr C Stewart Nash 708 Medical Arts Building, Rochester 
N Y 

Annual Meeting Chicago, III, Hotel Drake, April 18 20, 1949 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Fletcher D Woodward, 104 E Market SL, Charlottes 
vllle, Va 

Secretary Dr James M Robb, 641 David Whitney Bldg, Detroit, Mich 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Conrad Behrens, 36 E 70th St, New York, N \ 

President Elect Dr J Mackenzie Brown, 1136 W 6th St Los Angeles, 
Calif 

Executive Secietary Di William L Benedict Mayo Clinic, Rochester 
Minn 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 
President Dr Rea E Ashley, 384 Post St, San Francisco, Calif 
Secretary Treasurer Dr Joseph Hampsey 806 May Bldg, Pittsburgh 22 
Pa 
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AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting New "Vork, N "i Mav 111-1 1949 


PAN AMERICAN ASSOCIATION OF OTORHINOLARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 
President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 255 S 17th SL, Philadelphia, Pa 
Second Pan Am erican Congress of Oto Rhino Larvngologv and Broncho 
Esophagology Montevideo, January, 1950 


AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 
President Dr Paul Holinger, 700 N Michigan Ave , Chicago 11, 111 
Secretary Dr Ed'ivln N Broyles, 1100 N Charles St, Baltimore 1, Md 
Meeting Chicago Bl April IS 20 1949 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Colby Hall 
Secretary Treasurer Dr M arren A Wilson 
Chairman of Section on Ophthalmologv Dr John A Bullis 
Secretary of Section on Ophthalmologv Dr Rodman Irvine 
Chairman of Section on Otolaryngology Dr Leland G Hunnicutt 
Secretary of Section on Otolarvngology Dr Alden H Miller 
Place Los Angeles County Medical Association Bldg 1925 Wllshlre 
Blvd Los Angeles, Calif 

Time 6PM, fourth Mondav of each month from September to May 
inclusive 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 
President Dr Alfred Schattner 115 E 61st Street, New York 21 N Y 
Secretary Dr Norman N Smith 291 Whitney Avenue New Haven 11 
Conn 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr Kate Savage Zertoss 165 Eighth Ave North Nashville 3 
Tenn 

Chairman Elect Dr Calhoun McDougaU, 703 Medical Arts Bldg At 
lanta 3 Ga 

Vice-Chairman Dr V R Hurst 315 N Center SL, Longview Tex 
Secretarv Dr Alston Callahan 908 S Twentieth St, Birmingham 5 Ala. 
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THE PHILADELPHIA LARYNGOLOQICAL SOCIETY 

Presldont Dr M Vnlontino Miller, 114 W Phil Ellon St, Plillndolplila, 
Pa 

Vico President Dr Thomas F Furlong, Jr, 3C Parking Plaza, Ardmore, 
Pa 

Treasurer Dr Harry P Sobonclc, 1912 Spruce St, Philadelphia, Pa 
Secretary Dr William J Hltschlor, G F Chestnut Hill Avo, Philadelphia 
18, Pa 


SOCIEDAD NACIONAL DE CIRUQIA OF CUBA 

I'lesldonte Dr Vicente Banet 
Vlce-Presldente Dr Jos6 Lastra 
becretarlo Dr Rend Smith 
Vice becretarlo Dr Luis Rodriguez Buz 
lesoreio Dr Antonio Rodrigues Diaz 
VlceTesoreio Dr TomAs Armstrong 

A8SOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 

CAMPINAS 

Presldont Dr Joao Penldo Buinloi 
First Secretary Dr Gabriel Porto 
Second Socrotniy Dr Roberto Baibosn 
Librarian Trcasuroi Dr Leonclo do Souza Quolroz 
Editors for the Archhes of the Society Dr Quodes de Melo Fllho, 
Dr F J Montolro Sales and Dr Joao Martins Roelm 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BR0NC0E80FAQ0SC0PIA DE CORDOBA 

Prosldonte Dr Aldo Remorlno 
Vico Prosldonte Dr Luis E Olson 
Secretarlo Dr Eugenio Romero Diaz 
Tesororo Dr Juan Manuel Pradalos 

Vocalos Dr Osvaldo SuAroz, Dr Nondlor Asia R, Dr Jorge Borgallo 
Yofre 
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ESOPHAGEAL LESIONS IN DIFFUSE 
SCLERODERMA 
John R Lindsay, M D , 

Chicago, Ill 

The frequency with which esophageal lesions appear in gen¬ 
eralized scleioderma was diawn to om attention early in 
1943 Six consecutive cases weie seen at that time in which a 
disturbance of esophageal function was demonstrated The 
symptomatology’. Roentgenologic and esophagoscopic findings 
were reported,S and biopsies weie made from the lower end of 
the esophagus in two of the cases 

The occurrence of esophageal lesions in this disease was 
apparently first reported in 1903, but up until the time 
of writing our report only 16 cases-’' were collected bv us in 
the literature, onli one of which had undergone an esopha¬ 
goscopic examination dm mg life 

Interest was appaiently renewed m scleioderma about that 
tune with the realization that lesions of the viscera weie 
common Two additional leports on involvement of the gas¬ 
trointestinal tract"weie presented befoie publication of oui 
report,^ and shortly thereafter seieral leports appealed on 
visceial lesions in scleroderma,^^''" all of winch mclude reports 
of esophageal involvement The variety and importance of 


•From the division of Otolarmgolo^ of UnIversIU of Chicago 
tSubraitted as Candidate s Thesis to the American Broncho-EsophacroloEl- 
cal Association >^oTembeT 1<147 

fPead before the Midddle Section of the American Larmgrological Rhino- 
logical and Otological Society Inc. at Iowa Cltv Iowa Jan 17 

pubU<mtiion^mc 2?'l918 Laryngoscope Office and accepted for 
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LINDSAY ESOPHAGEAL LESIONS 


the visceial manifestations of the disease has become geneially 
lecognized The disease holds paiticulai inteiest foi the eso- 
phagoscopist because of the clinical and esophagoscopic mani¬ 
festations and because of ceitain questions connected with 
then Intel pi etation 

Since the foiniei lepoit oui obseivations have been aug¬ 
mented gieatlv by evamiiiation of additional patients and by 
autopsy studies The gioss and micioscopic appeaiance at 
postmoitem examination is of especial value in the intei- 
pietation of the clinical, Roentgenologic and esophagoscopic 
findings 


MATERIAL 

In addition to the six patients included in the 1943 lepoit, 
13 cases of diffuse geneiahzed scleiodeima* have since been 
obseived Distmbailees of esophageal function have been 
seal died foi in 16 of these and the findings biiefiy listed in 
Table 1 


TABLE 1 

ESOPHAGEAL LESIONS IN DIFFUSE GENERALIZED SCLERODERMA 


Total number observed since 19‘I2 _ 19 

Number t\lth lilstoiy suggesting pbniyngenl or esophngenl dys 
function 13 

Roentgen ray examination of esophagus made In 17 

Positive Roentgen lay evidence of esophageal dysfunction 15 
Dysfunction consisting of Delayed ability of esophagus to 
cleanse Itself of bailum. Inability to obtain a normal fold 
pattern and delayed or absent peristalsis 15 

Evidence of some degree of stenosis at lower end of esophagus G 
Esophagoscopic examination 11 

Appaient stiffening of the esophageal walls plus evidence of 
inflammatoiy leactlon 11 

Leucoplalcla, ulceiatlon and some degiee of stenosis 6 

Gastric type mucosa observed immediately below the stenosed 
area 

Ulcerations at lowei end of esophagus, pi oven either by esopha 
goscopy or at postmoitem examination 8 


It was pointed out that complaints lefeiable to the esopha- 


•Hio torin ncrosclcroalH lias not been usod in this or In tlio former report 
The condition which has Homotlmcs boon designated ns ncrosclcrosls Is con- 
aldored to bo Idontlcnl with what alwn>s has boon called diffuse or gen 
orallicd scleroderma with acIorodnct>lln 
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gus, as well as to the in\ol\ement of othei Mscera, are fre¬ 
quently absent because thev are obscuied in the early stages 
bv the relatively gieatei se\entj* of the skin and joint mani¬ 
festations 

Tlie fact that in nine other cases of diffuse sclerodenua seen 
prenous to 1942 no esophageal simiptoms weie detected, uhile 
in the next 19 cases failuie to find definite evidence of eso¬ 
phageal lesions occurred in onlv one of the completelv exam- 
med cases is due mainly to a moie thorough search haiing 
been made in the latter group and also to the stage to uhich 
the disease had progressed 

The absence of gross esophageal lesions at autopsv in three 
of the first nine cases obseiwed clinicallv does not pieclude the 
presence of sclei odennatic changes in the connectne tissue 
and alteration of function of the oigan since Roentgenologic 
and microscopic examinations weie not done 

Of the 19 cases seen since the beginning of 1943, eight are 
known to have died, of which se^en weie autopsied Several 
others, some of which were in advanced stages, could not be 
traced 

The cause of death in most cases has been the myocaidial 
and the pulmonarv lesions 

CASE RECORDS 

In the former report the esophageal snnptoms either lol- 
unteered or ehcited on questiomng were described in five cases 
The sixth case had svmptoms referable to impaired function 
of pharvngeal musculature Three of the six cases have since 
come to autopsy No follow-up lepoii; has been obtained on 
the other three in the past three years Tlie 13 cases observed 
smce that report have prornded much additional information 
and the esophageal findings in seieral selected cases will be 
described 

Case T F Female -svlUi onset ot svnjptoros of scleroderma at about 39 
vears of age. Skin and Joint symptoms appeared first. 

Dermatologic Diagnosis Diffuse generalized scleroderma Difl5cnltv in 
swallowing appeared six months after sMn svmptoms This consisted of 
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regurgitation through the nose and coughing on attempting to svaliov 
fluids Also, food seemed to lodge behind the sternum for some time and 
occasionally was brought up some time later No pain related to swal 
lowing and no heart burn 

Symptoms gradually Improved over a period of a year and when exam 
Ined her symptoms were as follows 

Regurgitation of fluids through the nose on swallowing only occasion 
ally 

Unable to laugh and cough effectively Difllculty in talking due to loss 
of air through the glottis Unable to gargle because the liquid runs down 
the esophagus 

Unable to swallow either liquid or solid food while lying down 

Examination of pharynx and larynx demonstrated that the glottis did 
not close adequately on coughing or phonatlon Inability to laugh or 
cough effectivelj and the difficulty on talking were due to inadequate 
closure of both true and false cords and resultant air loss Movements 
of the larynx and phaiynx weie symmetrical 

Injection of piostigmine methyl sulfate 1 mg intramuscularlj did not 
produce any change in the glottic function but produced cramps and 
loss of control of bowels and bladder 

Roentgenologic examination by Dr R H Morgan demonstrated spec 
tacular dysfunction of the pharyngeal and esophageal muscles involving 
both voluntary and involuntary muscles Patient experienced extreme 
difficulty in causing the constrictor muscles of the pharynx to act and 
as a result barium flowed up into the nasopharynx and into the larynx 
when swallowing in the prone position Normal esophageal peristalsis 
was absent Theie were no tertiary contractions and no evidence of 
ulceration in the lower end of the esophagus’ The patient was not able 
to perform a Valsalva test satisfactorily hence the condition of the cri 
copharyngeus muscle and the presence of a phrenic ampulla could not 
be determined 

Esophagoscopic Examination The cricopharyngeal sphincter appeared 
to function adequately 

There was some difficulty in extending the head due to sclerodeimatic 
changes 

The esophageal lining appeared more pink than normal in the middle 
and low er thirds, but no leucoplakla, exudate or ulceration was evident 

Comment Phaiyngeal and esophageal dysfunction occurred 
early in the course of the diffuse scleroderma, the former 
constituting a major pioblem 

That the symptoms were due to peiipheral disease involving 
musculai function seems confirmed by the absence of central 
neuiologic signs and also the demonstration of sclerodermatic 
changes in the esophageal walls on micioscopic examination 
in cases examined since that time 

Difficulty in swallowing which could be related to phaiyn¬ 
geal dysfunction has occuired in three cases of the group 
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Case M B Female Onset of sjTnptoms of scleroderma at about age 65 
Skin symptoms Invohlng the fingers 'vrere follcned In three months b> 
dSfficultj In BV,allov.ing Food seemed to stick at times and fail to go 
all the way down If she attempted to Ignore the symptom and continued 
eating regurgitation of undigested food sometimes occurred Liquids 
went down without trouble 

T)etirMtolog\c Diagnosis Diffuse generalized scleroderma 
Roentgenologic examination by Dr L Donaldson revealed the following 
The esophagus was unable to emptj Itself of barium e\ en n 1th the 
patient In the -vertical position, although the outlet was adequate 
Active peristalsis was practically absent 

A persistent narrowing was present a few centimeters above the dla 
phragm -with a lumen reduced to about 1 5 cm , w ith some dilatation 
above A good fold pattern could not be obtained in the esophagus abo\e 
the narrowed region not because of inadequate outlet but apparentlj 
because of mixture of fluid and air 
A suggestion of a small diverticulum was seen in mid portion 
Evidence was obtained on repeated examination that the region between 
the constriction and the diaphragm represented stomach extending up 
through the hiatus for a few centimeters The coarse fold pattern char 
acterlstlc of stomach mucosa was demonstrated in this region, particu 
larly with the patient in the prone-oblique Trendelenburg position 
The Impression was of a "short esophagus 

Esophagoscopic Examination (Dr H B Perlman) Intravenous pento 
thal anesthesia Little resistance at the cricopharyngeus Mucosa ap 
peared smooth No ulcers or induration were recognized but a biopsy of 
tissue removed from a whitish area near the lower end of the esophagus 
proved it to be taken from the edge of an ulcer 
Microscopic Examination The surface epithelium of the ulcerated area 
was replaced by granulation tissue which showed numerous degenerated 
polymorphonuclear cells on the free surface and infiltration with these 
and many small round cells The granulation tissue contained many 
small blood vessels and smooth muscle tissue beneath The remainder of 
the subepithellal connective tissue was infiltrated with plasma cells and 
Russell bodies 


Comment The esophageal dysfunction was an eaily mani¬ 
festation of the diffuse scleiodermatic process in this case 

The chief symptom was dysphagia, but the combination of 
Roentgenologic and esophagoscopic findings demonstrated in¬ 
ability of the esophagus to empty itself even in the upright 
position, greatly reduced peristalsis, ulceration and beginning 
stenosis a few centimeters above the diaphragm, and evidence 
(Roentgenologic) that the stomach extended above the dia¬ 
phragm The lattei occurience has been usually interpreted 
as congenitally short esophagus, however, when the incidence 
of this finding m generalized scleroderma with esophageal 
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regurgitation through the nose and coughing on attempting to s^nllov 
fluids Also, food seemed to lodge behind the sternum for some time and 
occasionally •\\ns brought up some time later No pain ielated to ST\al 
lo-rtlng and no heart burn 

Symptoms gradually Improved over a period of a >ear and vhen e\nm 
Ined her symptoms were ns follows 

Regurgitation of fluids through the nose on swallowing only occasion 
ally 

Unable to laugh and cough effectUelj Dlfllcult> In talking due to loss 
of air thiough the glottis Unable to gargle because the liquid runs down 
the esophagus 

Unable to swallow either liquid or solid food while Ijlng down 

Examination of pharynx and lni>n\ demonstrated that the glottis did 
not close adequately on coughing or phonatlon Inabllltj to laugh or 
cough effectively and the difllcultj on talking weie due to inadequate 
closure of both true and false cords and resultant air loss ^Io^ements 
of the larjnx and phaiynx were symmetiical 

Injection of prostlgmlne methyl sulfate 1 mg intramuscularly did not 
produce any change in the glottic function but produced ciamps and 
loss of control of bowels and bladder 

Roentgenologic examination by Di R H Morgan demonstiated ‘spec 
tacular dysfunction of the pharyngeal and esophageal muscles Involving 
both voluntary and Involuntary muscles Patient experienced extreme 
dlfllculty in causing the constrictor muscles of the pharynx to act and 
ns a result barium flowed up Into the nasopharynx and into the larynx 
when swallowing In the prone position Noimnl esophageal peristalsis 
was absent Theie were no tertiary contractions and no evidence of 
ulceiation in the lower end of the esophagus The patient was not able 
to perform a Valsalva test sntlsfactoiily, hence the condition of the crl 
copharyngeus muscle and the presence of a phrenic ampulla could not 
be determined 

Esophagoscopic Examination The crlcopharjngeal sphincter appeared 
to function adequately 

There was some dlfllculty In extending the head due to sclerodeimatic 
changes 

The esophageal lining appealed more pink than normal In the middle 
and lower thirds but no leucoplakla exudate or ulceration was evident 

Comment Phaiyngeal and esophageal dysfunction occuiied 
early m the couise of the diffuse scleiodeima, the foimei 
constituting a major pioblem 

That the symptoms weie due to peiipheial disease involving 
muscular function seems confirmed by the absence of cential 
neuiologic signs and also the demonstration of scleiodeimatic 
changes in the esophageal walls on micioscopic examination 
in cases examined since that time 

Difficulty in swallowing which could be ielated to phaiyn¬ 
geal dysfunction has occuiied in thiee cases of the gioup 
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Case uir S Female Onset ol svmptoms of scleroderma at about age 65 
Skin symptoms invoUing the fingers rvere foUoued m three months by 
difiiculty In swallowing Food seemed to stick at times and fail to go 
all the way down If she attempted to Ignore the s^mptom and continued 
eating regurgitation of undigested food sometimes occurred Liquids 
went down without trouble 

Dermatologic Diagnosis Diffuse generalized scleroderma 
Roentgenologic examination by Dr L Donaldson rei ealed the following 
The esophagus was unable to empti itself of barium eien with the 
patient in the vertical position although the outlet was adequate 
Active peristalsis was practically absent 

A persistent narrowing was present a few centimeters above the dia 
phragm, with a lumen reduced to about 1 5 cm ivith some dilatation 
above A good fold pattern could not be obtained in the esophagus aboie 
the narrowed region not because of inadequate outlet but apparentli 
because of mixture of fluid and air 
A suggestion of a small dli erticulum was seen in mid portion 
Evidence was obtained on repeated examination that the region betu een 
the constriction and the diaphragm represented stomach extending up 
through the hiatus for a few centimeters The coarse fold pattern char 
acteristic of stomach mucosa was demonstrated In this region partlcu 
larlv with the patient In the prone-oblique Trendelenburg position 
The impression was of a short esophagus ’ 

Esophagoscopic Examination (Dr H B Perlman) Intravenous pento- 
thal anesthesia Little resistance at the cricopharyngeus Mucosa ap 
peared smooth No ulcers or induration were recognized but a biopsv of 
tissue remoi ed from a whitish area near the lower end of the esophagus 
proved it to be taken from the edge of an ulcer 
Jficrojcopic Examination The surface epithelium of the ulcerated area 
was replaced by granulation tissue which showed numerous degenerated 
polymorphonuclear cells on the free surface and infiltration with these 
and many small round cells The granulation tissue contained many 
small blood vessels and smooth muscle tissue beneath The remainder of 
the subeplthelial connective tissue was Infiltrated with plasma ceUs and 
Russell bodies 


Commerd The esophageal dysfunction was an eaily mani¬ 
festation of the diffuse scleiodermatic process in this case 

The chief symptom was dysphagia, but the combination of 
Roentgenologic and esophagoscopic findings demonstrated in¬ 
ability of the esophagus to empty itself even in the upright 
position, greatly i educed peristalsis, ulceration and begmmng 
stenosis a few centimeters above the diaphiagm, and evidence 
(Roentgenologic) that the stomach extended above the dia¬ 
phragm The latter occunence has been usually interpreted 
as congemtally short esophagus, however, when the incidence 
of this finding in generalized scleroderma with esophageal 
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stenosis is consideied, the inteipietation of a shortening due 
to disease appeals to be the moie piobable explanation 

Case It 8 Female ^vith onset of sjmptoms of scleroderma nt about 60 
years of age Skin and Joint symptoms were predominant from the onset 
Raynaud like symptoms present 

Dcnnatologic Diagnosis Generalized scleroderma 

For about sl\ jears patient had experienced pain In her chest from 
the epigastrium to the neck, coming on mainly after Ijlng doun some 
times also ^\hen In the upright position Pain had been relle\ed partly 
by various antacid prepaiatlons She also had some dllllculty In s^vallow 
Ing In that It fiequently made her cough Food «ent down without any 
feeling of sticking The sensation of pain and heartburn came on after 
wards 

Roentgenologic examination by Dr L Donaldson demonstrated that 
barium tended to remain In the esophagus The peristaltic wa%e was 
present, although weaker than normal The fold pattern was obtained 
with dlfliculty 

No evidence of ulceration oi constriction was observed 
Esophagoscopic Findings Intravenous pentothal anesthesia The upper 
third of the esophagus did not appear abnormal In the middle third the 
color was more pink than normal, and In the lower third, near the lower 
end patches of leucoplakla were evident with narrow furrows between 
In which red granulation tissue foimed the base There was no definite 
constiictlon seen Below this area the mucosa changed abruptly to the 
gastric type without Inflammatory signs The relation of the upper border 
of gastric mucosa to the level of diaphragm was not definitely determined 

Comment The complaint of pain behind the sternum, woise 
after lying down, has been pi eminent m at least five of the 
eight patients known to have ulceiations in the lowei thud of 
the esophagus Although the Roentgenologic examination in 
this case demonstiated rathei an eaily giade of dysfunction, 
the epithelial lining of the lowei third piesented evidence of 
a 1 datively advanced chionic esophagitis with leucoplakia and 
supeidicial ulceiations Shortening of the esophagus was sus¬ 
pected on esophagoscopy but was not proven 

Case IV 8 Female with onset of symptoms of scleroderma at about 
age 62 Raynaud like symptoms predominated for about five years About 
two months before admission pain In the back between the shoulder 
blades and shortness of breath began to appeal after eating solid foods, 
which was relieved by regrurgltatlon Symptoms Increased and two weeks 
before admission she had barium studies, esophagoscopy and biopsy of 
tissue removed from the lower end Low grade malignancy was reported 
to be the Impression Her neck swelled after the esophagoscopy but sub¬ 
sided spontaneously 

Dermatologie Diagnosis Glenerallzed scleroderma with Raynaud like 
symptoms 

Roentgenologic examination of esophagus reported by Dr Paul Hodges 
showed a narrowing of the lower end of the esophagus, Involving nearly 
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all of the lo\>rer third This iras a fusiform narro\\ Ing with smooth w alls 
and a dilatation of the middle third aboi e it suggesting stricture rather 
than neoplasm 

Patient coughed on beginning to swallow barium and was seen to have 
a large unusuallv shaped diverticulum coming from the posterior wall of 
the hvpopharvnx, extending don-nward as a long rather narrov structure 



Fig- L (Case ILS ) A persistent narrovrinc occurred at the lower end ol 
the esophagus (upper arrowl with dilatation abo\e The margins show £ 
fine Irregularltv In the dilated portion. Barium Is not remoted. The portlor 
oetween the constriction and diaphragrn (lower arrou ) could be made to fil 
patient in the prone pbllQUe Trendelenburg position and demon¬ 
strated a coarse fold pattern Continuous with that of the stomach mucosa 



88 


LINDSAY BSOPHAGCAL LESIONS 


stenosis is consideied, the inteipietation of a shoitening diu 
to disease appeals to be the moie piobable explanation 

Case R 8 Female with onset of sjmptoms of scleroderma at about 61 
years of age Skin and joint symptoms were predominant from the onset 
Raynaud like symptoms present 
Dei malologic Diagnosis Generalized scleroderma 

For about sK years patient had experienced pain In her chest froD 
the epigastrium to the neck, coming on mainly after l>lng down, some 
times also when In the upright position Pain had been relieved parti; 
by vailous antacid preparations She also had some difllculty In swallow 
Ing In that It freQuentlj made her cough Food went down without an; 
feeling of sticking The sensation of pain and heartburn came on aftei 
w ards 

Roentgenologic examination by Dr L Donaldson demonstrated thn 
barium tended to remain In the esophagus The peristaltic wave wa 
present although weaker than normal The fold pattern was obtaine 
with dlfllcultj 

No evidence of ulceration oi constriction was observed 
Eaophagoscopic Findings intravenous pentothal anesthesia The uppe 
third of the esophagus did not appear abnormal In the middle third th 
color w ns more pink than normal and in the low er third near the low c 
end patches of leucoplakla were evident with narrow furrows betweei 
in which red granulation tissue formed the base There was no deilnlt 
constriction seen Below this area the mucosa changed abruptly to th 
gastric type without Inflammatory signs The relation of the upper boide 
of gastric mucosa to the level of diaphragm w as not definitely determine! 

Comment The complaint of pain behind the sternum, wois 
after lying down, has been pi eminent in at least five of th 
eight patients known to have ulceiations in the lowei thud o 
the esophagus Although the Roentgenologic examination i; 
tins case demonstiated lathei an eaily giade of dysfunctior 
the epithelial lining of the lowei thud piesented evidence o 
a lelatively advanced chionic esophagitis with leucoplakia am 
superficial ulceiations Shoitening of the esophagus was sue 
pected on esophagoscopy but was not pi oven 

Case IV 8 Female with onset of symptoms of scleroderma at abor 
age 62 Raynaud like symptoms predominated for about five years Abov 
two months before admission pain in the back between the shoulde 
blades and shortness of breath began to appear after eating solid foodi 
which was relieved by regurgitation Symptoms Increased and two week 
before admission she had barium studies, esophagoscopy and biopsy c 
tissue removed from the lower end Low grade malignancy was reporte 
to be the impression Her neck swelled after the esophagoscopy but sul 
sided spontaneously 

DcrviatoJogic Diagnosis Generalized scleroderma with Raynaud Ilk 
symptoms 

Roentgenologic examination of esophagus reported by Dr Paul Hodgt 
showed a narrowing of the lower end of the esophagus. Involving near! 
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all of the lower third This ^\as a fusiform narro\Nlng ^^lth smooth ^^nllB, 
and a dilatation of the middle third abo^e It suggesting stricture rather 
than neoplasm 

Patient coughed on beginning to swallow barium and was seen to have 
a large unusually shaped dhertlculum coming from the posterior wall of 
the hypopharjnx, extending downward as a long rather narrow structure 








Fig: 2 (Case "W S ) A fusiform narrowing Is shown Involving most of the 
lower third of the esophagus with dilatation abo^e The elongated dlver- 
tlculum-llke structure behind the upper third containing barium and air 
could no longer be seen on X-ray three weeks later Autopsy examination 
demonstrated a necrotic tract In this region connected with the lumen of 
the hypophnrynx above and the esophagus below 
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containing barium and air to the junction of upper and middle thirds A 
possible second small connection 'sclih the esophagus was eiident near 
the lower end of the diverticulum (see Fig 2) 

Esophagoscopic examination was not made in Men of the former 
biopsv 
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Fig: 3B Shows the inlddlo and lower thirds of the esophagus dou n to the 
site of the anastomosis Xiarge hyperkeratotlc plaques are evident the Inter¬ 
vening- furrows frequently showing superficial ulcerations 
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1’Ip 3B SliowH the inlddlo and Io«or (lilrda of the OKophapuH down to tlio 
Hlto of tlio anuHtonioHiH I aito liyperkorntotlc platpicH art l\ Idont the Inter- 
vonlnii, fiirroWB frequently sliowlnR- aupcrnclal ulcemtlono 
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One ^\eelc Intei, X rny exnmlnntlon did not show nny bnrlum rests In 
the mcdlnstlnum At fluoroscopy thiee nnd one half weeUs after the first 
examination no o\idenee of the diverticulum could be found, although 
thick nnd thin bnrlum nnd ^nrlouB postures wore used 
Transthoinclc esophageal gastrostomy with lateral anastomosis was 
then carried out The surgeon noted that the lower end of the esophagus 
"was slightly narrow nnd firm, beginning one Inch abo\e the diaphragm 



Fig tB (Coro "W S) X20 Upper margin of the diffusely ulcerated and 
Btonosod area In lower third 
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and extending np^ard t-o mcLes No sac Uke dilataLon was noticeable 
about iL 



Fig 5 (Case XT S') X70 Section through the upper part ol the esopha¬ 
gus The fibrous connective tissue lavers (A) beneath the epithelium and 
(B) betvreen the muscularls mucosa (C) and Inner musculature coat (D) show 
thickening and homogenization of the fibres The Inner mu'CUiar coat con¬ 
tains some striated muscle as well as smooth muscle at this lei el Thick¬ 
ening of intervening connective tissue fibres has occurred in this layer 
TVldeli separating the degenerated muscle fibres 
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The postopernti\ e course uns iinrn\orable Signs of pneunionln dev el 
oped, probably due to aspiration Death occurred on fourth day 

The postmortem examination showed n rather extensive pneumonia A 
localized empyema was present at the site of the anastomosis, suggesting 
that the diseased state of the esophageal wall may have contributed to 
Infection 

The complete case history and autopsy report will be published else 
where in detail The gioss and microscopic examination of the esophagus 
Is of particular interest to the endoscopist and Is biiefly reviewed here 
Esophagus — Oioss Appearance There was a small pit In the posterior 
wall at about or just above the Junction with the pharynx and a second 
pit near the junction of upper and middle thiids Into which a probe could 
be easily passed (see Fig 3A) 

The middle third presented a diffuse moderate dilatation The eplthe 
Hum was diffusely hyperkeratotlc presenting a patchy appearance The 
stiffened white patches varied in size up to two thirds of a centimeter 
and were sepaiated by narrow furrows, the base of which presented 
bright led granulation tissue (see Fig 3B) 

Microscopic Appearance The epithelium In the middle third showed 
the patches of hyperkeratosis or leucoplakla, between which the eplthe 
Hum was lost in narrow furrows, with shallow granulation tissue at the 
base (see Fig 4A) 

At the lower end the ulceration was more widespread A thin layer of 
evudate vvas present, beneath which was granulation tissue containing 
some thrombosed vessels hyperplastic capillaries polymorphonuclear 
cells, and many small round cells and plasma cells in the depths The 
ulcer extended down Into the muscularis mucosa Extensive fibrosis and 
scarring were present (see Fig 4B) 

Immediately below the more or less diffusely ulcerated and scarred 
area was gastric mucosa In which no inflammatory signs were evident 
(see Fig 4C) 

The subepithellal layers of the esophageal wall presented changes of a 
striking character This was most evident In the fibrous connective tissue 
layers beneath the epithelium and beneath the muscularis mucosa 
Thickening and homogenization of fibrous connective tissue fibres cor 
responding to that which characterizes the skin In this disease was pres 
ent Nerve bundles and ganglia were surrounded by these fibres, sug 
gestlng the possibility of constriction (see Pig B) 

The Inner circular muscle coat where the muscle fibres are mostly cut 
transversely showed thickening of the Intervening connective tissue 
fibres to the extent that muscle fibres showed all degrees of constriction 
The muscularis mucosa showed similar changes to a lesser degree and 
the outer muscle layer was least affected 

The sections of the esophageal wall In the upper part demonstrated a 
tract exi;ending from the pit In the lower hypopharynx to the second pit 
about three Inches lower down (see Fig 3A) This tract contained no epl 
thellum the walls consisting of a layer of necrotic tissue surrounded by a 
EranulatJng and fibrosing area The tract lay In the connective tissue 
layer, external to the outer muscular coat 

Comment This case presented several impoitant featuies 
The histoi-y, Roentgenologic and autopsy findings indicated 
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a perforation just above the phai*jTigoesophageal junction at 
the esophagoscopy tu'O ueeks before admission 

Spontaneous reco\ei'j occuried, aided piobablv by sponta¬ 
neous rupture into the esophagus lower down 

History of a similar occurrence follouung esophagoscop\ 
was obtained from one case (S S ) described in our former 
reporf Experience has shomr that many cases of generalized 
scleroderma have stiffness of the neck to such an extent that 
mtroducbon of the esophagoscope under local anesthesra is 
made extremelv difficult and painful By the use of geneial 
anesthesia the procedure can be made less trying and more 
safe 

The interference with esophageal function consisting of 
inabihtj’ of the organ to clear rtself, the loss of nor*mal fold 
pattera and loss of peristalsis is explained bv the effect of the 
scleroQermatic changes within the u alls These changes i esult 
m a general stiffening or loss of pliabilitv, inteiTeience with 
muscular action, and possibly involvement of nerves 

The impressions repeatedly obtained at esophagoscopy in 
other cases with similar Roentgenogiaphic findings consisting 
of a loss of phabilitj' of the walls, a leathery consistency, a 
color more pink than normal in upper parts and patches of 
exudate, ulceration and stenosis in lower paid; were explained 
bv the autopsy examination in this case 

The spectacular picture of leucoplakia or hynperkeiatotic 
plaques with mterr^ening ulceration could scarcely be appre¬ 
ciated to the same extent on the limited rnew obtainable 
through the esophagoscope 

The sections demonstrate the existence of gastric mucosa 
up to the ulcerated and stenosed lower end of the esophagus 
According to the surgeon’s note the esophagus may have 
extended only to one inch above the diaphragm at the time 
of operation, the stomach wall extending up through the 
hiatus 

In addition to the above four cases in which the findings 
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•wai ranted a detailed description of the esophageal picture, 
three of the cases included in the former report have since 
come to autopsy 

Case y ^ (1) ■with generalized scleroderma. Ravnaud like Evmptoms 
and advanced esophageal involvement was described in the former report. 
This patient had suffered from burning pain behind the sternum coming 
on after meals after Iving down and on vomiting and howel movements 
for IS months Roentgenologic findings showed inabilitv of the esophagus 
to emptv retention of air mixed with barium loss of peristalsis and 
stenosis at the lower end The stenosis was situated a few centimeters 
above the diaphragm at what was thought to he the upper border of the 
phrenic ampulla (see Fig 4 of former report) A renew of the films in 
the light of evidence obtained In autopsied cases smce that time suggests 
the Interpretation that the stomach extended up through the hiatus and 
that the esophagus was short The tvpe of folds seen on X rav in the 
portion below the stricture was suggestive of gastric rather than esopha 
geai mucosa 

The esophagoscopic exammation as described formerlv showed gastric 
tvpe of mucosa immediatelv below the stenosed area 

Two views (see Figs 5 and 6 of the former report) showed tissue 
removed from the ulcerated area near the lower end of the esophagus 
This patient expired on Oct 2 1944 The autopsv report ohtamed from 
the examining pathologist stated that death had occurred from unresolved 
pneumonia. The esophagus showed a healed esophageal ulcer at the 
lower end an active ulcer just above that and scanfication of the mucous 
membrane for about two Inches abo\e the ulcer 

Comment The esophagoscopic findings one and one-half 
years earher corresponded to the postmortem description in 
that ulceration and scanfication were present The level of 
the ulcerated area in relation to the diaphragm was not noted 
m the autopsy descnption 

A review of the earlier fluoroscopic and esophagoscopic find- 
mgs strongly suggests that the portion between the stenosis 
and the diaphragm formerly interpreted as phremc ampulla 
consisted of stomach wall extendmg through the hiatus, and 
that the esophagus was short 

The phremc ampulla would, therefore, occupy the area of 
ulceration and stenosis in the lower third and hence fail to 
show on examination 


Case F A described m the former report was again reviewed The 
were however that the mucosa in the iLer 00 ^ 0 ? tle^^ower SJ^?f 



100 


LINDSAY ESOPHAGEAL LESIONS 


the esophagus shoved n thin iajer of exudate v hlch vhen peeled off left 
n red granulating surface 

Belov that area the mucosa corresponded In appearance to gastric 
mucus and vns free from Inflnmmntorj signs The le\el of the diaphragm 
In relation to this area vns not determined nt esophagoscopj 

Reriev of the Roentgenologic and esophngoscopic findings in this case 
in the light of Information nov n^nilnble Indicates that the esophagus 
vns short and that the stomach vnll extended up through the hiatus for 
a fev centimeters The phrenic ampulla of the esophagus vould not likely 
be demonstrable in such a case since it vould bo In the area most 
affected bj the fibiosis following ulceration 

Case M O described in the former report expired on May 11, 1947 after 
the disease had been present fo: 17 xenrs Raynaud’s disease had been 
the original impression, with irrdicntlons of generalized scleroderma later 
becoming evident 

At fluoroscopy four years before termination, the slow emptying loss 
of prlmnr-y peristaltic movements and inability to form a normal fold 
pattern had been noted 

Esophngoscopic examination nt that time demonstrated the loss of 
pliability of the vails and the slightly pink color of the mucosa, but no 
leucoplakin and rro ulceration or stenosis 
Postmortem Examination Cause of death pulmonary and cardiac com 
plications of the generalized scleroderma Esophagus The mucosa ap 
peered grossly normal No ulceration or leucoplakin 
Microseopie Examination The epithelium shoved no delltrltc abnor 
mantles A section through the vnll in the lover end shoved pathological 
changes 

The fibrous tissue layers beneath the epithelium and the submucosn 
showed thickening and homogenization of fibres The inner coat of clr 
cular muscle fibres shoved thickening of fibrous connective tissue 
between muscle fibres and great variation in the size of the latter The 
appearance suggested constriction and degeneration of muscle fibres as 
a result of the fibrous tissue chnrrges 

The musculnrls mucosa shoved some evidence of the same process, 
while the outer muscle layer appeared least affected 

Comment Although impaiied esopliageal function was dem- 
onstiated foui yeais eaihei m this case, theie weie few symp¬ 
toms and no inflammatoiy signs involving the suiface epi¬ 
thelium No hypeikeiatosis oi ulceiation occuiied 

The lack of pain oi burning beneath the sternum and the 
absence of epithelial changes suggest that the caidiac sphinc- 
tei may have letained its function in this case No definite 
evidence was obtained that shortening of the esophagus was 
piesent 


Cave J F described in the former report was esophagoscoped repeatedly' 
from 1943 to 1947 for relief of the stenosis which was located about 
4 cm above the diaphragm (see Fig 6) The leathery consistency of the 
esopnageal walls noted In the former report was consistently evident 
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Leucoplakla were obsen ed in the lower third ith superficial ulcerations 
In the lower part between the hyperkeratotlc patches More diffuse ulcer 
ation was evident at the lovser end upon stripping off a laver of exudate 
with the suction tip 

Immediately helov the stenosed area the mucosa vas dull dark red in 
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of patches, ■which Increased In thickness from the middle third down to 
the site of the stenosis 

In the fuiiows between the patches of raised epithelium narrow bands 



Fig 10 (Coho IF) yi20 Upper third Section through the Inner muscle 
laj er and part of the outer coat The Inner coat consists of sparse smooth 
muscle colls and both atrophic and stvollen deeronerntlnt, striated muscle 
nbres (arrows) In a dense collaarenlc stroma 
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of red granulation tissue were e\ident, with occasional larger ulcerated 
patches at the site of stenosis, co\ered in places bj a laver of exudate 
Caudal to the stenosed area the lining consisted of gastric mucosa, 
thrown into folds without gross e\idence of inflammato^ reaction The 
gross appearance of the esophagus Is Illustrated in Fig 7 
Microscopic Examination The epithelium of the lower third of the 
esophagus showed irregular patches of leucoplaWa increasing in thicL 
ness towards the lower end, with narrow furrows in the base of which 
superficial ulceration has occurred (see Fig 8) 

Some large ulcers were present at the lower end with more extensi\ e 
loss of epithelium and of submucosal connectl\e tissue extending down 
into the muscularis mucosa in some areas There was infiltration by 
round cells, neutrophilic and eosinophilic polymorphonuclear cells pro 
liferatlon of fibrous connective tissue and scarring An occasional throm 
hosed vein was seen in the ulcerated area A thin laver of exudate was 
present on the surface in some areas Immediateli below the stenosed 
area gastric mucosa was present 

The suhepithelial lavers of the esophagus show ed striking pathologic 
alterations throughout These were most evident in the fibrous connec 
tive tissue layers beneath the epithelium and beneath the muscularis 
mucosa Thickening and homogenization of the connectii e tissue fibres 
was present producing a more dense and broad appearance of these 
layers (see Fig 8) The same process was evident surrounding nerves 
and their ganglia (see Fig 9) These changes resembled the findings in 
the skin which were typical of the disease The layer which showed the 
next most evident change was the Inner muscular coat In this layer the 
fibrous tissue between muscle fibres showed the same thickening with 
varying degrees of degeneration of the muscle fibres The lay er consisted 
mainly of the altered fibrous tissue at the expense of the muscle fibres 
which were separated and showed larying degrees of reduction in size 
(see Pig 10) The muscularis mucosa showed the next most evident 
change, corresponding to the inner circular muscle layer, but to a lesser 
degree The outer muscle layer showed relatively little alteration 

Comment Distuibance of function, consisting mainly of 
loss of primary peristalsis, delayed emptying, particulaily 
when m the lying position, and model ate stenosis had been evi¬ 
dent on Roentgenologic examination foui yeais befoie death 

The exigence of clnonic esophagitis, vuth superficial ulceia- 
tion neai the lowei end of the lowei tlnrd coveied by an 
exudate, scar tissue conti action, and the existence of gastiic 
t3T)e of mucosa were lecognized on lepeated esophagoscopy 
The esophageal walls had also exhibited a loss of pliability on 
passing the mstiument 

The extent and distiibution of the surface lesions shovm on 
the gloss pathologic examination was moie striking, howevei, 
than could be realized fiom the esophagoscopic view 

In the previous report the Roentgenologic impression had 
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been that the stenosis occuiied above the phienic ampulla of 
the esophagus 

The autopsy findings demonstiated that gastiic mucosa had 
extended up thiough the diaphiagm foi seveial centimeteis to 
the stenosed aiea That pait of the esophagus which nonnally 
foims the phienic ampulla was, theiefoie, the site of the 
ulceiation and stenosis and would not be demonstiable on 
X-iay The inteipietation suggested by the pathologic pictuie 
was that the esophagus had been shoitened by the pathologic 
fibrous tissue changes within its walls and the stomach pulled 
up thiough the hiatus to that extent 

The extensive involvement of fibious connective tissue, and 
secondaiily of muscle fibies, piovides an explanation foi the 
distuibance of function Possibly neiwe involvement by the 
same piocess may also have been a factoi (see Fig 9) 

The alteiations in the epithelial layei piobably repiesent a 
combination of tiophic changes with supei imposed suiface 
iriitation and inflammation As was pieviously suggested, the 
scleiodeimatic piocess may thiough impainnent of musculai 
function lead to leguigitation of gastnc contents which aie 
then inadequately lemoved, causing pain and tending to pio- 
duce inflammatoiy changes, oi a diffuse esophagitis The 
leucoplakia, ulceiation and stenosis appeal to be best explained 
as the direct lesult of a diffuse chionic peptic esophagitis 

GENERAL DISCUSSION 

A complaint lefeiable to the swallowing mechanism oi to 
the esophagus was volunteered only in those cases with faiily 
seveie symptoms In many cases the seventy of the skin and 
joint symptoms obscuied mild difficulties with swallowing 

Of the last 19 cases, six gave no histoiy of swallowing dif¬ 
ficulties 

Five gave a histoiy indicating phaiyngeal oi glottic dys¬ 
function such as difficulty in staitmg solid food thiough the 
phaiynx, coughing on swallowing fluids, inability to close the 
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glottis adequately, or regurgitation tkrough the nose on sv.al- 
lo\nng liquids 

Six ga\e a history of pain which could be i elated to the 
esophagus 

Eight cases complained of djsphagia described as inability 
to swallow in the hung position, a feeling as of food lodging 
behind the sternum, regurgitation of swallowed food after 
the meal or mability to get sobds dowm One case already had 
a gastrostomy when first seen 

The varying degrees of pathological findmgs in the esopha¬ 
gus on Roentgenological examination were as follows 

In all cases except two there was failure of the esophagus 
to clear itself of banum in either the hung or the upright 
position, retention of air bubbles with barium, fine irregulan- 
bes along the margins, mability to demonstrate a normal fold 
pattern, and impairment and eventually absence of primary 
peristalbc waves 

Stenosis was demonstrated to a varying degree m the lower 
part of lower third with moderate dilatabon aboie m five of 
the advanced cases and probably present m a sixth The 
stenosis occurred alwavs a few centimeters above the dia¬ 
phragm In three of these it was possible to demonstrate a 
fold pattern extendmg up to the stenosis which is character- 
isbc of gastric mucosa rather than the finer folds characteris- 
bc of the phremc ampulla of the esophagus Repeated exami- 
nabon was sometimes necessary to brmg out the fold pattern 

Of the 19 cases seen smce 1942, esophagoscopic exammabon 
had been done m 11 cases In some, repeated examinabons 
were done for the purpose of observabon and dilatabon of 
the stenosed area 

All exhibited some degree of abnormality In four this was 
Limited to an alterabon m color of the mucosa m the lower 
part and a loss of normal phabilitv throughout In addibon to 
these charactensbcs seven cases showed surface changes in 
the lower third consisting of exudate and ulcerabon Leuco- 
plalaa was evident in some and stenosis was present in four 
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When esophagoscopic and autopsy findings aie combined 
theie weie 14 cases in which the esophagus was inspected 
diiectly Eight of these piesented ulcerations at the lowei 
end Five of the eight had a definite stenosis, and a sixth a 
piobably eaily stenosis 

A chaiacteiistic of the stenosis in these cases was that it 
occuried always a few centimeteis above the diaphiagm The 
esophagoscopic examination demonstiated a faiily abiupt 
change in the mucosa below the stenosed oi ulceiated aiea to 
the gastiic type, and it was possible in thiee to obtain Roent¬ 
genological evidence that the stomach wall extended up to the 
stenosis Pi oof was obtained at autopsy in two that gastiic 
mucosa extended to the lowei boidei of the ulceiated and 
stenosed aiea It, theiefoie, appeals to be a chaiacteiistic of 
those cases of diffuse scleiodeima with ulceiation and stenosis 
at the lowei end of the esophagus that the esophagus is short 
and the stomach pulled up thiough the luatus 

The impiession of “congenitally short esophagus” and 
extension of gastiic wall a few centimeteis above the dia¬ 
phiagm has been iepoited*=in a numbei of cases on the 
basis of Roentgenological examination 

Similai cases piesented by us foimeily^ weie inteipieted 
as having stenosis at the uppei boidei of the phienic ampulla 
of the esophagus 

Furthei obseivations since that time, including esophago¬ 
scopic and autopsy findings, have demonstiated beyond doubt 
that the area between the stenosis and diaphragm consists of 
stomach wall The intei pretation that the short esophagus 
lepresents a congenital malfoimation in such cases does not 
seem tenable The fact that a shoi tened esophagus and exten¬ 
sion of gastric wall above the diaphiagm is so fiequent as to 
be considered a chaiacteiistic in geneiahzed scleiodeima with 
ulcerative esophagitis is evidence that the shoitenmg has 
lesulted from fibious tissue conti action within the walls of 
the esophagus While the sclerodeimatic piocess may piedis- 
pose to shoitenmg, the evidence so far indicates that the 
fibrosis secondary to ulceration may be the chief cause 
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“Congenitally short esopahgus with thoiacic stomach” has 
been frequently reported in the hteiature without associated 
diseases such as scleroderma, and in such cases there has 
usually been some degiee of stenosis at the lower end of the 
esophagus The explanation has usually been given that ulcer¬ 
ation and stenosis result from the irritative action of gastric 
3 uice, consequent to the lack of protection afforded by the 
pmchcock action of the diaphragm 

These findings in sclei'odenna raise the question as to 
whether the shortening of the esophagus may not have been 
secondary to a fibrosing lesion in the esophagus in some such 
cases, rather than a congenital anomaly 

Great difficulty is sometimes experienced in obtaining suf¬ 
ficient relaxation to pennit introduction of the esophagus in 
some cases of generalized scleroderma, due in part to tighten¬ 
ing of the skin of the neck and face and in part to limitation 
of movement at joints 

Positive evidence was obtained that a perforation of the 
esophagus had formerly occurred in one case and a history 
of a probable perforation in another, probably as an indirect 
result of the difficulty created by the scleroderma Both healed 
spontaneously 

Some type of general anesthesia is, therefore, conducive to 
greater safety in caii-ying out the procedure in the presence of 
diffuse generalized scleroderma 

SUM^LARY 

The disease known as generalized scleroderma is a disease 
of fibrous connective tissue m which the skin and joints are 
usually affected first and give rise to the most distressing 
symptoms 

Visceral lesions are also characteristic of the disease and 
involvement of the lungs, heart, kidneys and gastrointestinal 
tract is evident in varying degree 

Disturbance of the swallowing mechanism, first described 
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in 1903 and lepoi’ted in a few cases between 1931 and 1937, 
has become recognized as a common chaiacteristic 

In 17 cases obseived since 1942, pharyngeal oi esophageal 
involvement was demonstrated by Roentgen examination oi 
esophagoscopic examination, oi both, in 15 Two additional 
cases did not have a special examination of the esophagus 

Various stages of pathological disturbance have been dem- 
onstiated and the chaiacteristic Roentgenologic and esophago¬ 
scopic signs piesented 

The observations which were piesented in a foimer lepoii; 
consisting basically of Roentgenologic evidence of loss of func¬ 
tion, esophagoscopic appeal ance and biopsies fiom ulcerated 
aieas have been augmented by gioss and micioscopic post¬ 
mortem examinations 

Fibrous connective tissue changes, similai to those occui- 
ring in the skin, have been shown in the walls of the 
esophagus 

Alteiation of function of the esophagus is explainable upon 
the basis of stiffening, interference with musculai action, and 
possibly nerve involvement 

The surface changes consisting of hyperkeratosis or leuco- 
plakia, ulceiation and stenosis appear to requiie a factoi of 
surface iiritation in addition to probable trophic changes foi 
their production since they are not constant 

This surface irritation is probably supplied by reguigitated 
gastiic juice fiom which the esophagus is unable to fiee itself 

The postmortem findings in two cases with stenosis, as well 
as the accumulated Roentgenologic and esophagoscopic evi¬ 
dence in four additional cases with varying degrees of steno¬ 
sis, appears to have established the pi esence of gastric mucosa 
between the stenosed area and the diaphragm, a distance of 
2 to 5 cm 


Circumstances appeal to indicate that this lepiesents a 
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shoitenmg of the esophagus by disease lathei than a congeni¬ 
tally short esophagus 

Two factois aie piesent which may contiibute to the 
shortening, the diffuse scleiodeimatic piocess throughout the 
esophagus and the localized ulceiation and fibiosis at the 
lowei end 

Di Eleanor M Humphieys, of the Department of Pathol¬ 
ogy of the Univeisity of Chicago, has aided with the inteipie- 
tation of pathological mateiial Di Lillian Donaldson, of the 
Department of Roentgenology of the University of Chicago, 
has reviewed the Roentgenological interpretations 
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in 1903 and lepoited in a few cases between 1931 and 1937, 
has become lecognized as a common chaiacteiistic 

In 17 cases obseived since 1942, phaiyngeal oi esophageal 
involvement was demonstiated by Roentgen examination oi 
esophagoscopic examination, oi both, in 15 Two additional 
cases did not have a special examination of the esophagus 

Vaiious stages of pathological distuibance have been dem¬ 
onstiated and the chaiacteiistic Roentgenologic and esophago¬ 
scopic signs piesented 

The obseivations which weie piesented in a foimei lepoif 
consisting basically of Roentgenologic evidence of loss of func¬ 
tion, esophagoscopic appealance and biopsies fiom ulceiated 
aieas have been augmented by gioss and micioscopic post¬ 
mortem examinations 

Fibious connective tissue changes, similai to those occui- 
iing in the skin, have been shown in the walls of the 
esophagus 

Alteiation of function of the esophagus is explainable upon 
the basis of stiffening, inteifeience with musculai action, and 
possibly neiwe involvement 

The sill face changes consisting of hypeikeiatosis oi leuco- 
plakia, ulceiation and stenosis appeal to lequiie a factoi of 
suiface iiritation in addition to piobable tiophic changes foi 
then pioduction since they aie not constant 

This suiface nutation is piobably supplied by leguigitated 
gastiic juice fiom which the esophagus is unable to free itself 

The postmortem findings in two cases with stenosis, as well 
as the accumulated Roentgenologic and esophagoscopic evi¬ 
dence in foui additional cases with vaiying degiees of steno¬ 
sis, appeals to have established the piesence of gastiic mucosa 
between the stenosed area and the diaphiagm, a distance of 
2 to 5 cm 


Cncumstances appear to indicate that this lepiesents a 
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shortening of the esophagus bv disease lather than a congeni¬ 
tally short esophagus 

Tw "0 factors aie present which may contiibute to the 
shoi-tening, the diffuse sclerodermatic piocess throughout the 
esophagus and the localized ulceration and fibxosis at the 
lower end 

Dr Eleanor M Humphreys, of the Department of Pathol¬ 
ogy of the Univeisity of Chicago, has aided with the inteipie- 
tation of pathological mateiial Di Lillian Donaldson, of the 
Depaitment of Roentgenology of the Univeisity of Chicago, 
has leviewed the Roentgenological inteipietations 
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Footnote Since this paper \\ as completed five additional cases of diffuse 
generalized scleroderma have been examined In four of thdsc esophageal 
InvoUement of ^ar^Ing degrees was demonstrable on X-rn\ and esophago- 
scoplc examinations 


MISSISSIPPI VALLEY MEDICAL SOCIETY MEETS AT 
ST LOUIS, SEPT 28, 29, 30, 1949 

The Fourteenth Annual Meeting of the Mississippi Valley 
Medical Society will be held at the Jeffeison Hotel, St Louis, 
Mo, Sept 28, 29, 30, 1949, undei the piesidency of Di Al¬ 
phonse McMahon, of St Louis Univeisity At the lecent 
curient meetings of the Society and boaid of directois, the 
following officers weie elected Di Nathaniel G Alcock, Iowa 
City, Iowa, Piesident-elect, Di Wendell G Scott, St Louis, 
Mo, Fust Vice-Piesident, Dr Chailes F Harmon, Spiing- 
field. Ill , Second Vice-President, Di John I Markei, Daven¬ 
port, Iowa, Thud Vice-Piesident, Di Haiold Swanbeig, 
Quincy, Ill, Secietaiy-Tieasuiei, Di Ralph McRe 3 Tiolds, 
Quincy, Ill, Accounting Officer 



FURTHER STATISTICAL STUDY OF AUDITORY 
- TESTS IN RELATION TO THE FENESTRATION 

OPERATION 

W R Thurlow, Ph D ,t H Davis, M D , 

S R Silverman, Ph D , T E Walsh, M D ,t 
St Louis, Mo 

In Januaiy, 1945, a senes of tests of heaiing foi puxe tones 
and for speech was begun on all patients on whom the fenes¬ 
tration opeiation was peifoimed by one of us (TEW) Tests 
weie performed before and at various interwals after opera¬ 
tion on both the opeiated and the unopeiated ears Two 
studies of the inter-relationships of the results of these tests 
and the Social Adequacy Index for Hearing (SAI) on the 
first 161 cases have already been published The present 
report deals primarily with the results on the 55 additional 
cases operated between Oct 25, 1946, and Nov 25, 1947, 
inclusive The mean age of the patients in this senes was 
33 4 years at the time of operation The standard deviation 
of the mean (o-) is ±81 years, and the range from 17 to 57 
years 


I - PROCEDURE 

On Oct 8, 1946, the testing routine was modified and abbre¬ 
viated The new routine was planned particularly a to com¬ 
pare the Threshold of Intelligibility for Connected Discourse 
with Test No 9 and with “PB” articulation scores, b to 
compare pure-tone hearing loss with loss for speech, and c to 


•This statistical study •nas carried out under Contract N6onr-272 betiveen 
the Ofllco of l\aval Research and Central Institute for the Deaf 

tNow at Department of Psjchologr UnUersltj of Virginia Charlottes- 


tWe are Indebted to Mrs J MacPherson for her careful tabulation of the 
teats P^ellmlnar^ calculations in preparation for the final statistical 
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evaluate the lesults of fenestiation by means of the Social 
Adequacy Index The sequence of tests compiised 

1 Pui e-tone audiometiy by an and bone conduction, pei- 
foimed at McMillan Hospital (Washington Univei- 
sity) accoiding to the usual clinical loutine, 

2 The following monauial, an-conduction speech tests at 
Cential Institute foi the Deaf 

« Thieshold foi Speech by Test No 9 (spondaic 
woids) ® 

h Thieshold of Intelligibility foi Connected Discouise 
(TICD) = In this test the subject adjusted the in¬ 
tensity of a lecoided newscast until he could just 
easily follow the sense of the mateiial 

c Aiticulation scoie foi phonetically balanced mono¬ 
syllables (PB woid lists'* as lecoided at Cential 
Institute for the Deaf), deliveied at high intensity 
The usual level was 110 db le 0 0002 dyne pei cm“, 
although foi some seriously hard-of-heaiing eais 
120 db was also used and foi otheis, following 
fenestiation, 100 db sufficed If moie than one level 
was used the higher scoie was taken as the “PB 
max ” The object of the test was to measuie the 
maxiirvwtn articulation scoie (PB max ) that the 
subject could attain 

d Articulation scoie (PB lists) at the level of the 
patient’s Threshold of Intelligibility foi Connected 
Discouise 

e Fiom the hearing loss foi speech measuied by No 9 
01 TICD or the average of the two, and from the 
“disciimination loss” (100 - PB max) the Social 
Adequacy Index was obtained by the tabulai method 
descnbed elsewhere^ 

3 Fiee Field Tests, bmauial, served chiefly foi piactice 
befoie the monauial tests 
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The usual oidei of the tests was 

1 Flee Field No 9, one test, TICD, 3 settings 

2 Right Eai No 9, 1 test, TICD, 3 settings 

S Left Eai No 9, 1 test, TICD, 3 settings 

Jf PB list at high intensity followed bji- a PB list at the 
Thieshold of Intelligibility foi Connected Discouise as 
determined in the pievious tests The same sequence 
was followed Fiee Field, Right Eai, Left Eai 

The entile testing session lasted about one and one-half houis 

Tile data so obtained allow us to calculate 1) seveial 
aspects of the leliabihty of the vaiious tests as applied to 
haid-of-heaiing eais of young and middle-aged adults, 2) in- 
ter-ielationships between the seveial tests, 3) the effects of 
the fenestration opeiation (as measuied a few weeks to sev- 
eial months following opeiation) and the significance of 
changes in opeiative teclinique and of the type of bone encoun- 
teied, 4) seveial othei minoi compaiisons, such as the iela¬ 
tion of the gam fiom fenestiation to clinical diagnosis 

II -RELIABILITY 

1 Coil elation coefficients and standai d eri oi s of 
measui ement 

Desciiptions of these statistical measui es, with lefeiences, 
have been given in oui pievious leport,’® and need not be 
repeated m detail It will be lecalled, howevei, that the stand- 
aid eiTor of measui ement gives the lange above and below 
the true scoie within which foi the aveiage subject a single 
test may be expected to fall two-thuds of the time on lepeated 
tests 

Test -1 etest leliability was calculated foi the unopeiated eai 
as the Peaison pi oduct-moment con elation coefficient (i) 
between the pi e-opei ative and the fiist post-opeiative test 
The coefficients (r) obtained m this way fiom our data aie 
expiessions for the stability of these test measures over a 
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peiiod of time They should thus be distinguished fiom othei 
expiessions foi leliabihty which have been used ^ No allow¬ 
ance is made heie foi learning effects A value of 1 above 80 
indicates good leliability and a value above 60 is fan 

The values of ^ foi the vaiious tests aie shown in Table I 
Some of them, notably foi No 9 and the Social Adequacy 


TABLE I 

TEST RETEST RELIABILITY AND 
STANDARD ERROR OF MEASUREMENT OP AUDITORY TESTS 



Present Series 


Previous Series 


No 

r 

amt 

N r 

am 

XJnoperated eai 

No 9- „ 

60 

87 

3 1db 

146 89* 

3 9db 

TICD__ „ 

,50 

83 

36 



PB Maximum*™ 

.56 

61 

62 % 

100 68 

10 6 Jc 

SAI. 

All audiogiam 

55 

87 

48 % 

156 83 

6 7 <fo 

(aveiage 612, 1024, 
2048, 2896) „„ „„ 

.65 

69 

5 9db 



Gains from Fenestrationt 





No 9 „ 

.50 

79 

4 3db 



TICD_- 

60 

71 

6 2db 



Aveiage of No 9 
and TICD_ 

50 

86 

3 4db 




0 N = number of cases 

• PB score at 110 or 120 db In present series, at 100 db in first series 


t Standard error of measurement 
t Estimated as explained in text 


Index, are very satisfactory and agiee well with our previous 
lesults For “PB maximum” the reliability is fair, but here 
a single figuie does not tell the whole story As we shall see 
below, the PB maximum scores are very stable if they are 
high, le, 85 or better, but vary much moie if the original 
scoie IS below 86 

The staTidard error of measurement of the hearing loss for 
the pure tones most tmportant for speech, even for the average 


THimLOW, ET AL AUD TESTS t FENESTRATION 


117 


of four tones, is nearly double the standaid error of meusure- 
ment for Test No 9 Tlie test-retest reliabilitv is onlv fair 

For the test-retest leliabilitv of the gams following fenes¬ 
tration it IS obviouslv impossible to get a true test-ietest 
measure The estimates shown in Table I were obtained bv 
assummg that the rehabilitv of the test m the operated ear 
was similar to that m the unoperated ear Since the reliability* 
IS expressed as a correlation coefficient, corrections were made 
where necessary for a difference in the range of the test 
scores m the opeiated ear ® With these data and the standaid 
deviations and the coiTelation between pre-operative and post¬ 
operative tests on the opeiated ear ys e estimated the reliability 
of the gams by the method of Jackson and Ferguson * Tlie 
rehabihty of the average of No 9 and TICD gains was esti¬ 
mated by usmg the formula for the reliability of the sum of 
two scores' 

2 Drift or Learning 

To detect the presence of drift, such as might occui from 
learning or practice effects, the means of the scores on thiee 


TABLE n. 
DRIFT 


Test 

N 

Drift 

Significance 

Unoperated ear 

No 9 . 

_50 

-^0 4db 

Not significant at o^o level 
("t” test) 

TIGD _ 

_50 

-MOdb 

Not significant at 5% level 
(“t” test) 

FB Score at 110* db 

AH caspi? 

—55 

-^4 4% 

Significant at the 1% level 
_ (‘T’ and sign tests) 

Not sigmficant (sign test) 

Scores 85 and over_ 

—SO 

-^137o 

Scores below 85_ 

_25 

->-8 2^0 

Significant beyond 1% level 
(sign test) 

Operated ear 

PB Score at 110* db_ 

*See Procedure 2c 

_55 

-^17% 

Not significant at 5% level 
("t” test) 
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of the tests on the unopeiated eais weie calculated foi the 
fiist and foi the second sessions The diffeiences aie given 
in Table II A positive value indicates that the subjects heaid 
bettei on the second test than on the fiist It is cleai that foi 
Test No 9 and foi TICD theie is no significant diift Oui 
pievious evidence"' conceiniiig diift foi Test No 9 was 
equivocal 

Foi the unopeiated eai the PB aiticulation scoie at high 
intensity (piesumably the maximum scoie that the subject 
could attain) shows an impiovement of 4 pel cent on the 
aveiage The diift is significant in the sense that the pioba- 
bility of a diift of this magnitude occuiiing by the opeiation 
of chance alone is less than one in a hundied The significance 
of the diift IS confiimed by the “sign" test also An im¬ 
piovement of this sort as a lesult of leaimng ovei the fiist 
few tiials IS leasonably to be expected with the PB woid lists 
The diiection of the diift is opposite to the diift that we 
found in the fiist senes’® We have no explanation foi the 
eailiei lesult, and have moie confidence in the piesent senes 
because the woid lists weie administeied at an aveiage of 
110 db instead of 100 db and theiefoie piesumably measuie 
moie tiuly the subject’s maximum PB scoie Fuitheimoie, 
the standaid enoi of measuiement (am in Table I) foi PB 
scoie at 110 db IS 6 2 pei cent in the piesent senes as against 
10 6 pel cent in the fiist senes 

Fuithei light on this situation is shed by bieaking down 
the subjects into two gioups, those with high (86 oi highei) 
PB scoies at 110 db and those with scoies below 86 The 
group with initially high scoies show quite stable PB scoies, 
with an average upwaid dnft of only 1 6 pei cent The gioup 
with lowei initial scoies is much more vanable and the avei¬ 
age upward dnft is 8 2 pei cent 

The “t” test shows that the dnft of the PB scoies foi the 
unopeiated eais as a gioup is significant at the 1 pei cent 
level of confidence, and this lesult is confirmed by the “sign” 
test The same tests show, however, that the slight impiove¬ 
ment foi the opeiated ears is not significant at the 5 pei cent 
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level of confidence Possibly the operation reduced the dis¬ 
crimination of the operated ears slightlv, 3 ust enough to offset 
the learning effect 

We conclude tentatively from all of the abo\e information 
that 1) initially high PB scores at 110 db do not diift signifi¬ 
cantly and would show a reasonably small standard error of 
measurement, and 2) initiallv low PB scoies at 110 db would 
show a considerably largei standard error of measuiement 
The opposite diifts m the two senes seem to offset one another 
although each in itself is statisticaUv sigmficant The leiels 
used in the two series were not identical, howe\er M e should 
expect a slight leammg effect, but moie data are needed for a 
final conclusion 


HL - INTER-RELATIONS OF TESTS 
1 Speech Test^ <xnd. Put e-Tone Audiometry 

The correlation was computed between the hearing losses 
for speech bv Test No 9 and the a\erage heanng loss bv air 
for the tones 512, 1024, 2048 and 2896 cps The pie-operative 
tests foi both the unoperated and the operated ears were used, 
110 ears in all The coefficient r is -f T4 This is exactlv the 
same value that we obtained m the first senes 

WTien this coefficient is corrected for the unrehabilitv of 
the two tests the estimate of correlation becomes 1 00 ® p 
The two tests apparently measuie essentially the same thmg 
although No 9 is a more rehable measuie 

2 Test No 9 and TICD 

The correlation between the results of Test No 9 and 
the Thieshold of Intelhgibdity for Connected Discourse is 
r = -r 86 (N = 110) This is very nearlv as high as the test- 
retest reliabrhtj* of Test No 9 itself, and when corrected for 
the unrehabihtv of each test the estimated correlation becomes 
1 00 TICD may therefore be added to Test No 9, Test No 12, 
and Test 4C as the fourth member of a group of tests of 
heanng loss for speech that are practically mterchangeable 
with one another The choice between them depends on the 



120 THURLOW, ET AL AUD TESTS &. FENESTRATION 

leliability of each, and even moie on then suitability foi a 
paiticulai patient foi psychological leasons oi because of his 
educational backgiound 

The mean diffeience in absolute thieshold (not heaiing 
loss) between Test No 9 and TICD is 2 4 db foi 81 values 
fiom unopeiated eais and 3 3 db foi 81 values fiom opeiated 
eais In each case the TICD thieshold is liighei than the 
thieshold foi No 9 The diffeience of about tliiee decibels is 
slightly gieatei than the one decibel lepoited by Falconei and 
Davis foi noimal and foi haid-of-heaiing eais and is piobably 
a bettei indication of the diffeience to be expected when TICD 
IS used in a clinical loutine 

We had hoped to impiove the accuiacy of oui measuiement 
of healing loss foi speech by adding TICD to the batteiy It 
now appeals, howevei, because of the highei lehability of 
Test No 9, that the advantage is slight If gie.atei accuiacy 
and assuiance aie lequiied they aie bettei obtained by giving 
Test No 9 twice lathei than by giving No 9 once and TICD 
once We theiefoie in Octobei, 1947, eliminated TICD fiom 
oui loutine foi fenestiation patients and now lely entiiely on 
Test No 9 

S TICD <ind PB Scoi e 

The exact lelationship between a test of the thieshold foi 
speech and the PB aiticulation scoie is of consideiable sig¬ 
nificance as one of us has fully explained elsewheie^" If we 
know the PB scoie that a subject may be expected to get 
when given a PB list at the level which we have measuied as 
his thieshold by anothei test then we may use that othei test 
to locate the position of the foot of his ai ticulation cui-ve moi e 
accumtely oi moie i-apidly than by giving actual PB lists 

In the piesent senes the PB aiticulation scoie at the 
Thieshold foi Intelligibility foi Connected Discouise was de- 
teimined diiectly on opeiated and unopeiated eais The mean 
of 81 values of equivalence foi operated eais was 25 6 pei cent, 
foi 81 unopeiated eais was 24 9 pei cent In othei woids, at 
the level at which these patients undei stood only one quaitei 
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of the PB (monos\ liable) vrords thev understood, satisfac¬ 
torily to themselves, an actual radio newscast This is an 
important and comement eqmialence to bear in mind 

The slope of the lower half of the PB articulation cun e, 
usmg our apparatus and recordings, is 3 85 per cent per db 
Applying this relation to the difference in threshold (for the 
present group of subjects) between TICD and Test No 9 
we conclude that for them the PB score at the No 9 threshold 
IS 15 3 per cent correct This value, determined foi haid-of- 
hearmg ears, is a little but only a little lugher than the value 
of 8 per cent that we have given as our best oveiall estimate 
for normal and foi hard-of-heanng listeners combmed ^ On 
the decibel scale the discrepancy amounts to about two 
decibels 

^ PB Maxivnnn Score and Chmeal Grouping 

The cases were grouped by one of us (TEW) on the basis 
of clinical tests and pure-tone air and bone audiometry, but 
m ignorance of the results of the speech tests, into three 
groups conductive (C), conductive-mixed (CM), and mixed- 
nerve (ilN) The basis of the classificafaon is the amount of 
nerve mvoh ement or perceptive deafness behei ed to be pres¬ 
ent The senes did not mclude am cases of pure nerve 
deafness 


TABLE LL 

PB lIAXnrUAI SCORE AXD CLCSTICAL GROUPEsG 


Mean PB score 

____ at no db 

Conductive -34 84 9fo 

Conductive-mixed_18 78 4% 

Mixed-nerve.- 3 65 3% 

Tn-senal eta = 0 54 sigmficant bevond the 1 per cent level 


The numbers of cases and the mean PB scores at 110 db for 
each group are shown m Table IH There is a clear relabon- 
ship to the climcal groupmg, and the “tn-senal eta”i« calcu- 
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lated fiom these data shows that the lelationship could not 
be expected to occui by chance alone once in a bundled times 
The tii-seiial eta is 0 54 as compaied with 0 43 in the pie- 
vious senes 

The lesult is consistent with oui geneiahzation that seveie 
high-tone heaiing loss, paiticulaily of the peiceptive type, 
causes a disciimination loss, le, a ieduction in the patient's 
maximum PB scoie 

IV - EFFECTS OF FENESTRATION 
1 Gains foi Speech <ind Pw e Tones 

In Table IV aie given the mean gams foi speech and foi 
puie tones that weie pioduced by the fenestiation opeiation 


TABLE rv 

GAINS IN HEARING POLLOVaNG FENESTRATION 


Test 

N 

Mean 

Gain 

Confidence 

Limit 

Speech Tests 

No 9™-™ _ „ „ -_ . 

50 

24 3db 

±2 7db 

TICD . -_ 

_50 

26 7db 

±2 8db 

Average No 9 and TICD_„ _ 

50 

25 6 db 

±2 6db 

An Audiogi am 

512.... 

,56 

23 2db 


1024 __- _ 

55 

24 7db 


2048 _ _ 

55 

21 6 db 


2896 „ ™ _ 

56 

9 6db 


Average _ - 

55 

19 7db 


Average of the 50 cases tested 

by No 9 and TICD. 

50 

19 9 db 

±3 2db 


The gams aie based on the first post-opeiative test, usually 
between tliree and foui months aftei operation (Oui data 
are still too scanty to make a detailed analysis of the peima- 
nence of these gams ovei longer periods, although we can 
state bioadly that the gams aie being letamed much bettei. 
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although not corapleteh now that the cartilage 5*opp e is ro 
longer emploved*') 

The figure in the column to the ngnt of tne "-ean gain 
gi\ es the confidence limits The confidence limits' ' are tne 
limits within which we can expect the true gam to he 
95 per cent of the time, assuming of course that the sclechon 
of cases and operative procedures remain the same 

The gams measured bv ISo 9, bv TICD and for tne first 
three pure tones are substantial (about 25 ob) and quite 
consistent The “sign” test shows that the differences between 
the average of No 9 and TICD are not significantlv different 
(even at the 25 per cent level) from the gams for anv of the 
first three pure tones Neither are the differences in gam 
among these first three tones significant The only ‘ngnifraiii 
differences are those v Inch iniohe the jreqvcni'y 28^0 either 
alone or m the average audiogram. Here the gam is signifi¬ 
cantly less (at the 1 per cent level) than the gain b\ the 
average of No 9 and TICD The gam for 2896 is also sig¬ 
nificantly less than for the frequency 2048 The relatndu 
small gain at 2S96 is obi lonsly responsible jor the smaller oani 
measured by the ai erage air audiogram mhich me reported jor 
the previous senes'^^ and confirm in Table IV 

We must pomt out that m a majority of our present cases 
due to oversight bv our testers, the loss at 2896 v.as not 
measured directlv m one or both of the tests In these cases 
the loss at 2896 was mterpolated in the audiograms on the 
basis of the losses measured at 2048 and 4096 and following 
also the contour of the audiogram for that patient m the tests 
m which the loss at 2896 was actually measured From inspec¬ 
tion of the audiograms it is dear that the gam at 4096 also 
tends to be less than for the lower frequencies However, the 
average gams for 2048, 2896, No 9 and TICD have been 
calculated separatelv for the 11 cases m which 2896 was 
directly measured both before and after operation In spite 
of the small number of cases the “t” test shows that the dif¬ 
ferences stated above are also significant for this group of 
cases well bevond the 1 per cent level 
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It seems that tlie fenestiation opeiation benefits paiticu- 
1 ( 1,1 ly tlie lowei speech fi eqxiencies on winch the tin eslwld 
measni ements foi speech depend Remembei that TICD is a 
diiect test of the intelligibility of connected discouise This 
IS what the patient himself piobably uses in his eveiyday 
judgment of the benefits of the opeiation, and the aveiaged 
ail audiogram, if it includes 2896 oi 4'096, theiefoie undei- 
estimates the piactical gam The piactical gam foi speech 
would be quite well estimated fiom the aveiage gam for the 
three fiequencies, 512, 1024 and 2048 

We must emphasize again that all of the gams foi puie 
tones and foi speech that have been considei ed m this section 
aie early post-operative gams measuied usually about thiee 
months aftei opeiation The subsequent couise of events will 
be considered m a latei leport, but inspection of the audio- 
giams indicates that m many cases the hearing foi 2896 and 
4096 impioves significantly between the thiee-month and the 
one-year tests The disciepancy between the gam measuied 
by puie-tone audiometiy and by speech tests will piobably 
piove to be less foi latei tests than foi the piesent senes of 
early post-opei ative tests 

2 Relation to Use of Microscope 

Aftei the 28th opeiation m this series the suigeon (TEW) 
introduced a binocular dissecting micioscope as an aid m 
making the fenestra The operation can be perfonned moie 
easily and with greater confidence under the dissecting micio¬ 
scope than under the loupe Pei haps the fenestia made undei 
the microscope will prove less likely to close and the clinical 
records show that the patients suffei less from vertigo imme¬ 
diately after the opeiation, — but we can see no significant 
improvement m the immediate gams The mean gam for 
speech (aveiage of No 9 and TICD) is 26 0 db (N = 28) 
with the microscope and 25 0 db (N = 21) without it The 
difference is not significant even at the 5 per cent level, and 
m any case cannot be differentiated fiom the possible effects 
of a general overall impiovement m technique oi m selection 
of cases 
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The gains in Social Adequacy Index with micioscope avei- 
aged 43 6 db (N = 31), but only 32 4 db (N = 23) without the 
micioscope This diffeience is significant at the 5 pei cent 
level (rj = 29), but in view of the constancy of the gam for 
speech it obviously depends on the selection of cases with 
bettei initial disci imination ^ (Remembei that the PB maxi¬ 
mum scoie IS not significantly affected by the fenestiation 
opeiation ) 

3 Relation to Type of Bone 

The type of bone encounteied m the opeiation might have 
some bearing both on the immediate lesult and on its peima- 
nence The suigeon (TEW) legulaily noted whethei the bone 
in each case was buttle (B), haid (H), oi soft (S) He also 
classified the stiuctuie of the mastoid bone as scleiotic (Sc), 
pneumoscleiotic (Pn-Sc), oi pneumatic (Pn) 

No significant differences m the immediate gains from 
fenestration weie found to be associated with eithei of these 

TABLE V 

RELATION OF IMMEDIATE GAIN (3-4 MONTHS) FROM 
FENESTRATION TO TIPE OF BONE AND STRUCTURE 
OP MASTOID 




Gain for Speech 
Average of No ! 
and TICD 

9 

Improvement In SAI 

Type 

N 

Mean Gain 

V 

N 

Mean Gain 

V 

Brittle 

2 

14 0 db ) 


3 

39 0 j 


Haid 

24 

26 1db } 

29 

27 

38 0 

‘ 06 

Soft 

14 

251db ) 


14 

40 5 ! 

) 

Sc 

11 

26 2db ) 


13 

401 , 

1 

Pn-Sc 

12 

26 4db 1 

07 

12 

40 0 

!■ 05 

Pn 

25 

25 0db ) 


28 

381 ' 



two classifications The mean gains, both gain foi speech and 
for impiovement in social adequacy index, aie given in Table 
V Tn-serial eta was calculated in each case, but in no case 
weie the diffeiences in the means found significant at the 
5 per cent level 
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It seems that the fenestiation opeiation benefits pwiticu- 
laily the lotvei speech fiequencies on which the thieshold 
measw ements foi speech depend Remembei that TICD is a 
diiect test of the intelligibility of connected discouise This 
IS what the patient himself piobably uses in his eveiyday 
judgment of the benefits of the opeiation, and the aveiaged 
an audiogiam, if it includes 2896 oi 4'096, theiefoie undei- 
estimates the piactical gain The piactical gam foi speech 
would be quite well estimated fiom the aveiage gam foi the 
three fiequencies, 612, 1024 and 2048 

We must emphasize again that all of the gams foi pine 
tones and foi speech that have been consideied m this section 
aie eaily post-opeiative gams measuied usually about tliiee 
months aftei opeiation The subsequent couise of events will 
be consideied m a later lepoit, but inspection of the audio- 
grams indicates that m many cases the heaiing foi 2896 and 
4096 impioves significantly between the thiee-month and the 
one-yeai tests The disciepancy between the gam measuied 
by pure-tone audiometry and by speech tests will piobably 
prove to be less foi latei tests than foi the piesent series of 
early post-opeiative tests 

2 Relation to Use of Mici oscope 

Aftei the 28th opeiation m this senes the suigeon (TEW) 
mtioduced a bmoculai dissecting mici oscope as an aid m 
making the fenestia The operation can be perfoimed moie 
easily and with greatei confidence under the dissecting micio- 
scope than undei the loupe Perhaps the fenestra made undei 
the microscope will prove less likely to close and the clinical 
records show that the patients suffei less from vertigo imme¬ 
diately after the opeiation, — but we can see no significant 
improvement m the immediate gams The mean gam for 
speech (average of No 9 and TICD) is 26 0 db (N = 28) 
with the microscope and 25 0 db (N = 21) without it The 
diffeience is not significant even at the 5 pei cent level, and 
m any case cannot be differentiated fiom the possible effects 
of a general overall improvement m technique oi m selection 
of cases 
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The gams m Social Adequacy Index ^^lth micioscope a\er- 
aged 43 6 db (N - 31), but onh 32 4 db (N = 23) ^uthout the 
microscope This diffeience is significant at the o pei cent 
level (t] ~ 29), but in new of the constanc\ of the gam foi 
speech it ob\uously depends on the selection of cases with 
better initial discnmmation ’ (Eemember that the PB maxi¬ 
mum score IS not significantlj affected by the fenestiation 
operation ) 

3 Relation to Type of Bone 

The type of bone encountered m the operation rmght ha%e 
some bearing both on the immediate result and on its peiina- 
nence The suigeon (TEW) regularly noted whether the bone 
in each case was brittle (B), hard (H), or soft (S) He also 
classified the structuie of the mastoid bone as sclerotic (Sc), 
pneumosclerotic (Pn-Sc), or pneumatic (Pn) 

No significant differences m the immediate gams from 
fenestration were found to be associated w ith either of these 


TABLE V 

RELATION OF IMMEDIATE GAIN (3-4 MONTHS) FROM 
FENESTRATION TO TIRE OP BON*E AND STRUCTURE 
OF MASTOID 




Gain for Speech 
Average of No i 
and TICD 

9 

Improvement In SAI 

Type 

N 

Mean Gain 

V 

N 

Mean Gain ^ 

Brittle 

2 

14 0db ) 


3 

39 0 ) 

Hard 

24 

261db ^ 

29 

27 

38 0 i 06 

Soft 

14 

25 1db ) 


14 

40 5 ) 

Sc 

11 

26 2db ) 


13 

40 1 ) 

Pn-Sc 

12 

26 4db \ 

07 

12 

40 0 1 05 

Pn 

25 

25 0db \ 


28 

381 \ 


Wo classifications The mean gams, both gam for speech and 
for ^proiement m social adequacy index, are given in Table 
A Tn-seiial eta was calculated m each case, but in no case 
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Oui data on letention of grains foi a yeax or moie (on cases 
opeiated witli a cai’tilage stopple) are still too meagre to 
wax 1 ant statistical tests of a possible xelationship between the 
type of bone and the tendency of the fenestxa to close 

V - PREDICTION OF IMMEDIATE GAINS (3-4 MONTHS) FROM 
CLINICAL DIAGNOSES 

Neithex the gam fox speech (avexage of No 9 and TICD) 
nox the impxovement m SAI is significantly i elated to the 
clinical diagnosis in this sexies It should be noted, howevex, 
that there axe only thxee cases with pxedommant nerve 
involvement and no cases that can be classified as “nexve deaf¬ 
ness ” As a mattei of fact, howevei, the xelationship of 
impxovement in SAI is neaxly, although not quite, significant 
at the 5 pei cent level The data axe shown in Table VI 


TABLE VI 

RELATION OF IMMEDIATE GAIN (3-4 MONTHS) FROM 
FENESTRATION TO CLINICAL DIAGNOSIS 




Gain for Speech 

Average of No 9 
and TICD 

Impro\ ement in SAI 

Diagnosis 

N 

Mean Gain rj 

N 

Mean Gain 77 

c 

32 

26 2 db 1 

35 

42 7 ] 

CM 

15 

26 1db ^ 17 

17 

36 4 ^ 32 

MN 

3 

20 0 db ) 

3 

16 5 ) 


VI -DISCUSSION 

The results of the present sexies of tests confirm, wherevei 
they are comparable, the results of oux first sexies, — with 
two exceptions Points that axe confinned and which can now 
be accepted with considerable confidence include 

a The test-retest lehabilxty of Test No 9, measuxing heal¬ 
ing loss fox speech, is high (r = 87) Fox patients who axe 
candidates for the fenestxation opexation its standaid enoi 
of measuiement is between 3 and 4 db 

b With this type of patient the test-ietest xeliabihty of the 
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Social Adequacy Index (foi hearing) is about equallj high 
(r = 87) Its standard eiioi of measurement is about five 
points 

c Fenestration causes no significant change in the maxi¬ 
mum articulation scoie on the PB test if the test is gi\en at 
high enough intensitv 

d The maximum PB score \aries with clinical diagnosis 
It IS highest in conductive deafness, slighth lover in conduc- 
tiie deafness vith some nerie imohement causing high-tone 
healing loss, and still lover if the ner\e imolvement pie- 
dominates 

e The lesults of pure-tone audiometrj' (a\eiaged ovei the 
speech range) con elate veil vith tests of hearing loss for 
speech such as Test No 9, but such pure-tone audiometry’ 
tends to underestimate the gam for speech immediateh fol- 
loving fenestration bv as much as 5 db 

The most important nev findings are 

a The small and doubtful drift (learaing effect) encoun¬ 
tered vith Test No 9 in the first senes is shovn not to be 
sigmficant 

h The test of Threshold of Intelligibihty for Connected 
Discourse correlates \ery highly vith Test No 9 Its reha- 
biht\ IS almost as high (r = 83), its standard error of meas¬ 
urement IS a little greater (b\ about half a decibel), and it 
shovs no endence of a learning effect Nevertheless, Test 
No 9 remains our most reliable and generally satisfactory 
measme of hearing loss for speech 

c Pm e-tone audiometry (average of 512, 1924, 2048 and 
2896) shovs a significantlv lover reliability (? = 59) and 
laiger standard error of measurement (nearlv 6 db) than our 
speech tests 

d The underestimate by pure-tone audiometry of the gam 
(for speech) from fenestration is due to a relatively smaller 
gam at frequency 2896 The separate frequencies 512, 1024, 
and 2048 each shov nearly the same mean gain for fenestra¬ 
tion, and this gam is almost identical vith the gam for speech 
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measuied by Test No 9 oi by Thieshold of Intelligibility foi 
Connected Discomse The smallei gam at 2896 is not leflected 
in the thieshold measuiements foi speech, since this fiequency 
IS lelatively unimpoitant foi the undei standing of easy woids 
(the No 9 list) 01 foi simple eveiyday connected discomse 

e The PB scoie at high intensity is a quite stable measuie 
if it is initially 85 pei cent oi highei It is much moie van- 
able if it IS initially below 85 pei cent In the piesent senes 
theie is definite indication of the expected leaining effect, 
paiticulaily foi those whose scoies aie initially low 

/ The PB scoie at the intensity level of the Thieshold of 
Intelligibility foi Connected Discomse is about 25 pei cent in 
the piesent senes This is a little highei than oui pievious 
lesult foi noimal listeneis and foi anothei gioup of haid-of- 
heaiing listeneis 

g The intieduction of a dissecting micioscope in the opeia- 
tion did not give a gi eater mean gain foi speech The mean 
gain foi the entiie senes was 25 5 ± 2 6 db 

h The gam foi speech and the impiovement of the social 
adequacy index aie not significantly i elated to the type of 
mastoid bone encounteied oi to the piesence of a moderate 
amount of neive deafness 

SUMMARY 

A second series (65 cases of young and middle-aged adults 
on whom the fenestiation operation was peiffonned) was 
tested (monauially, both ears) befoie and a few months aftei 
operation by pure-tone air audiometry, by two tests for the 
threshold of speech (Test No 9 and Thieshold of Intelligi¬ 
bility foi Connected Discourse) and foi maximum articulation 
score on PB lists given at high intensity (usually 110 db le 
0 0002 dyne per cm=) The Social Adequacy Index (foi hear¬ 
ing) was also calculated 

Data are given on the test-retest leliabihty, standard eiTor 
of measurement and inteicoi relations of the various tests, and 
on the gams following fenestration All of the tests in ques¬ 
tion show good reliability and all thiee threshold tests cor- 
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relate very highly with one anothei Learning effects weie 
significant only for the PB words at high intensity, and par¬ 
ticularly for patients whose initial scores were below 85 per 
cent 

Test No 9 proves to be the most reliable and generally sat¬ 
isfactory test for the threshold of speech for our present type 
of patient 

The Threshold of Intelligibility for Connected Discourse for 
this senes corresponds to the level at which a patient repeats 
correctly about 25 per cent of the PB words 

We have confirmed our previous observation that the gain 
from fenestration estimated by pur e-tone audiometry (average 
of 512, 1024, 2048 and 2896) is less by about 5 db than the 
gain measured by speech tests The discrepancy is mainly due 
to a smaller gam at frequency 2896 as compared ivith the 
gams at the lower frequencies 

Other details are summanzed in the discussion 
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REPAIR OF THE SEPTAL PERFORATION 
A RHINOLOGIC PROBLEM 
A RHINOPLASTIC APPROACH (AUTHOR’S 
TECHNIQUE) 

Robert C Seeley, M D , 

New Yoik, N Y 

In the field of ihinology, one of the most tioublesome 
conditions to be found is the symptom complex of septal 
peifoiation Its impoitance vanes in most cases in diiect 
piopoition to the etiological factois pioducing it 

The medical hteiatuie on the subject is notably spaise, 
paiticulaily with lefeience to plastic lepaiative methods 
diiected at closing the peifoiation Apiopos of this, Impela- 
toii states, “Plastic opeiations to tuin down a fiap of mucosa 
to covei the peiToiation aie done, but in geneial the lesults 
have not been good enough to wan ant then being lecom- 
mended ’’ 

With stiiking paiallehsm, W C Phillips wntes, "In carti¬ 
laginous perfoiations, with healed edges, no tieatment should 
be attempted ” Similaily, Coates states, “Small peifoiations 
aie the most annoying to the patient and can always be con- 
veited into laigei ones when it is inadvisable oi impossible 
to close them ” 


SYMPTOMS 

Patients with cartilaginous perfoiations usually complain 
of blockage of the nasal passages because of ciust fonnations 
which accumulate on the maigins of the perfoiations This 
complaint is usually associated with atiophic ihinitis Re¬ 
peated hemonhage is a common finding and is often the lesult 
of the individual picking at his nose in an attempt to lemove 


Editor a Note This ma received In Laryng-oscopo Office nnd accepted for 
publication Feb 2 1949 
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the crusts Repeated cauterizations to control the bleeding 
often results in larger perforations Respiratorv v.histhng is 
another symptom, particular!! if the perforation is antenorlv 
placed and is small 

External nasal deformitc is a sequela to septal perforation, 
especially if theie has been major destruction or necrosis of 
the quadrilateral cartilage The defonmti- is usuallv a saddle 
defect of the septal dorsum or bonv dorsum, or both In the 
latter case, the usual cause is syphihs 

ETIOLOGICAL FACTORS 

There are fundamentally thiee \aneties of septal perfora¬ 
tion the most prevalent tvpe is the perforation where the 
cartilaginous portion alone is mvohed The second tvpe is 
the perforation in\ olving the bony portion of the septum The 
third tvpe is the perforation involving both the bony and 
cartilagmous portion of the septum The etiological factors, 
associated with the aboie three tvpes of septal perforations, 
may be classified as follows 

1 Metabolic Those associated with diabetes, svphihs, 
tuberculosis, cancer, blood dyscrasia, as leuceima, and medi¬ 
cal conditions, as diphtheria and tvphoid feier, arteriosclero¬ 
sis with recurring hemonhages and ulceration, scurvy (with 
hematoma) Here, perforation is the end-result of a catabohc 
process This type is often called the spontaneous perforation 

2 Traumatic (those caused bv mechamcal mampulation 
with the finger) Knife wounds, accidental mjury with pen¬ 
cils or other implements, prizefighting oi acts of felonv, crash 
mjunes which result m fracture or dislocation with laceration 
and perforation of the mucous membrane and perichondrium, 
with or without infection 

3 Surgical Perforations lesulting from operations to cor¬ 
rect the deviation of the septum pei se, or associated with 
either radical smus surgery or other operative procedures, 
often with the rhinoplastic procedure In small perforations] 
immediate repair is usually made 
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■It Chemical Agents These aie usually associated with com¬ 
pensation diseases, such as sulphuiic acid oi chiomic acid 
fumes, meicuiial poisons, phosphoius bums, oi gases, as 
phosgene 

5 Cluonic atiophic sinus disease may also cause septal pei- 
foiations due to ciusting and atiophy of the mucous mem- 
biane with exposuie of the cartilages and, latex, cartilage 
neciosis, usually associated xvith secondaiy infection 

6 Postopeiatwe Causes of Septal Peifoiation Impiopei 
packing of the nasal cavity following submucous opeiations 
The uneven packing of eithei plain ox vaseline gauze in wads, 
ox cixculax bundles in the nasal cavity, following submucous 
xesection, in many cases causes undue pxessuxe on the mem- 
bxane flaps ox the nasopalatine (axtexy) vessels, as a xesult a 
postopexative pexfoxation may develop This may not be 
appaxent fox a week ox two aftex the suigical pxoceduxe, but 
it usually follows extxerne pxessuxe ox it may follow the appli¬ 
cation of sutuxes ox the xemoval of sutuxe ox txauma in pull¬ 
ing the sutuxes 

7 Anothex cause fox pexfoxation is postopexative hematoma 
ox post-txaumatic hematoma, inadequately ox impxopexly caxed 
fox The mucous membxane and caxtilage eithex bxeak down 
fxom cixculatoxy distuxbance and pxessuxe ox secondaiy infec¬ 
tion with abscess foxmation 

8 Septal abscess, as a xesult of nasal infection, ox as a 
xesult of infection postopexative to submucous resection, often 
results in septal pexfoxation 

9 Pex-foxatxons will xesult fxom overzealous cauteiization 
to contxol epistaxxs ox spontaneous hemoxrhage along the sep¬ 
tum with chemical agents, the electrocautery ox coagulating 
and dessicatxng cuxxents The chemical ox thexmal pxocess 
will xesult xn necrosis of tissue 

10 Congenital — only a few cases are on xecoxd 

11 Spontaneous pexfoxatxons pei se 
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PATHOLOGY 

Unrelated to any of the above etiological factors, spon¬ 
taneous peifoiations of the septum are associated with spui 
formation, fractuie dislocation, oi othei malformations of the 
septal cartilage There is an alteiation of the an cuiients in 
the nasal vestibule which gives use to the collection of mucus 
and dust on the mucous membianes The end-iesult is a diy- 
ing and iintation of the mucous membiane with the ultimate 
replacement of the ciliated columnar epithelium with the tran¬ 
sitional type The latter is less resistant than the columnar 
type of epithelium and is subject to ciacking with hemor¬ 
rhage Repetition of hemorrhages follows mechanical manipu¬ 
lation with the fingernail or the violent blowing and t^vlstlng 
of the nose with a handkerchief Following ulceration and 
perfoiation of the mucous membiane, the septal caidilage 
becomes exposed, dues and ulcerates rvith later perforation 
The marginal mucous membiane will gradually close over the 
caiiilage edges by fusion 

TREATMENT 

Medical Treatment This is given with the use of bland 
ointments locally, such as yellow oxide of meicuiy, zinc oxide 
or boric acid, also, topical application of the mild silver nitrate 
preparation (1 to 5 per cent) to the edges of the perforation 
after removal of the crusts Exposed cartilage or bone is 
removed with a forceps Early medical treatment will limit 
the size of the peiToration 

When a constitutional disease is associated Avrth the per¬ 
foration, as in the case of syplrilis, diabetes, tuberculosis, 
typhoid fever and the blood dyscrasias, then the medical treat¬ 
ment IS directed to that end 

Surgical Tieatment It should be the aim of any proposed 
surgical treatment to restore to the nasal passages the physio¬ 
logic functional role of the septum Early submucous resec¬ 
tion will often correct or alleviate the progress of the patho¬ 
logical process in nonconstitutional spontaneous perforation 
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cases Recoided in the liteiatuie are foiu plastic pioceduies 
dealing witli closiue of the septal peifoiation 

1 Goldstein’s opeiation This is a plastic flap opeiation 
The flee edge of the mucous membiane perforation is paied 
fiom the boidei of the peifoiation The peiichondiium is 
elevated and a section of intei veiling cartilage lemoved A 
mucous membiane flap is then lesected fiom a contiguous 
poition of the septum and fitted into the space wheie the 
caitilage was lesected The flap is held in place by sutuies 
The backing of this flap, as well as the donoi site, must close 
by healing with gianulations This invites infection and con- 
ti action 

2 Chevahei Jackson’s pioceduie is to laise a flap of mucous 
membiane fiom the infeiioi tiubinate to close the peifoiation 

3 F J Piatt has pioposed the use of a sliding flap of 
mucous membiane to close the lecent perfoiation oi teai 

4 McGivein’s method is one wheieby the fiee maigins of 
the perfoiation aie fieshened and mucosal flaps libeiated 
aiound the perfoiation A fitted flap of mucous membrane is 
cut and sutuied to wetpioof adhesive which is sutuied and 
held in place foi foui days with lodofoim gauze packing 

All the foui pioceduies mentioned above make use of flaps 
which have mucous membiane on one side and peiichondiium 
01 tunica piopiia on the other The backing of the flap must 
close by healing with gianulation tissue This is equally tiue 
of the donoi site, foi no coveiing is applied to the aiea fiom 
which the flap is borrowed In consideiation of these facts, it 
is difficult to lule out the possibility of inteicuiient infection, 
as well as contiacture of the membiane flap oi the membianes 
piopei With such a possibility, the lecuiience of the peifo- 
ration is likely 

The scope of this papei is to present a suigical technique 
in the lepaii of the caitilaginous septal peiforation to offset 
the disadvantages of pievious flap methods of lepair The 
principle underlying the surgical technique pioposed is the 
repaii of the perforation by utilization of a double flap repair 
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so that the continuity of the mucous membrane of the septum 
IS lestoied on each half, light and left, of the septum No 
donor law aieas aie cieated, and inasmuch as the pioceduie 
IS accomplished thiough mobilization of the mucous membiane 
fiom the cartilagmous and bony poidions of the innei nose, 
adequate suigical appi oximation can be made without tension 

SURGICAL REPAIR - AUTHOR’S TECHNIQUE 

The pioceduie is best accomphshed in the xecumbent posi¬ 
tion The nose is packed as foi any ihinoplastic pioceduie 
If the case is a postopeiative ihinoplasty, then the pioceduie 
IS planned without an attempt to collect the nasal doisum 
unless theie is need foi secondary coirection of the doisum 
01 tip The approach is entirely tlirough the interpeiichon- 
diial tissues A marginal incision is made within the nans 
on each side Tluough tins incision, the mucous membrane is 
elevated subpeiichondiially fiom the lateral alai cartilage and 
fiom the infer 101 side of the uppei lateial cartilages This 
dissection is then earned towards the septal doisum and the 
mucous membiane flap is liberated dovmwaid away fiom the 
dorsoseptal attachment The dissection is further completed 
as fai as the caudal oi distal end of the septum ciicumscnbing 
the perforation aiea on each side Mobilization of the sub- 
penchondnal layer is continued mto the legion of the peipen- 
dicular plate dissecting the mucopeilosteum away from the 
inferioi surface of the nasal bone along the anterior nasal 
fissure This completely mobilizes the mucous membiane flap 
on the lateral and medial or septal wall so that the continuous 
mucous membiane blanket hes free m the nasal cavity This 
mobilization on the septal side is earned down as fai as the 
vomenne ndge or the upper surface of the haid palate The 
mobilized flap thus obtained mil permit adequate oppoiTunity 
for duect suture closure of the peiToiated mucous membiane 
with silk or catgut after excising the marginal ring of the 
peiToiation If necessary, a foiTQ of Z-plasty procedure can be 
adopted to obtain tins end This procedure is earned out on 
each side and then the mobilized flaps are replaced as near as 
possible in their fonnei positron, without undue tension 
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Sutuimg of the maiginal wound aiea is then accomplished 
with intenupted silk sutuies or catgut and an intianasal 
packing of xeiofoim gauze is lightly packed to maintain the 
mucous membiane in its anatomical lelationship A single 
layei of gelfoam, appi oximately one-half inch by one and one- 
fouith inches in length, can be placed in a veitical plane 



Flgr 1 The beginning: of the dissection of the mucoperichondreal nnd 
mucoperlostenl flap through marginal Incision 


between the mucous membrane or m the mteipeiichondiial 
space to control postopeiative hematoma A thin strip of pie- 
served or fresh cartilage may be implanted The proceduie 
outlined has been explained on the basis of a case wheie no 
coriection of the external nose is necessary or where the cor¬ 
rection already done to the external nose has been adequate 
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and only the question of repair of the septal perforation has 
been required 

In a case wheie perforation exists, following any of the 
above causes, particularly septal perforation following sur- 



Fig- 2 Mobilization of the mucoperiosteaJ flap from the nasal bone sep¬ 
tum and upper triangular cartilage is continued until the perforation Is 
exposed completely 


gery, where deformity of the external nose has existed but 
has not been provided for, then surgical reconstruction oi 
rhinoplasty is contemplated along with the author’s method 
of correction of the septal perforation This will provide more 
adequate tissue for repair of the perforation and often will 
take care of laiger perforations When the mucous membrane 
is mobilized away from the inferior surface of the upper lat¬ 
eral cartilage and septum, and when the septal and bony 
dorsum is reduced in height and the distal end of the septal 
cartilage lemoved for shortening, much more mucous mem- 
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3 The completed dissection of the mucosal (lap 
for suture 


The perforation Is 
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biane ledundancy as obtained and, theiefoie, laigei perfora¬ 
tions can be moie adequately lepaiied 

TECHNIQUE DIAGRAMMATIC 

Reference to Fig 1 in the authoi’s technique shows the dis¬ 
section being earned out submucously and subcutaneously 



Fig 4 Shortening of the Septal cartilage provides redundant mucosal 
tissue for closure of the septal perforation 


through the marginal incision Fig 2 reveals the exposure of 
the caudal end of the septum, the upper lateral cartilage and 
the right nasal bone have been skeletonized by mobilization of 
the mucoperiosteum through the marginal incision This pio- 
vides a complete skeletonization of the doisal and medial sup¬ 
port of the nose utilized in septal perforation repair This 
piocedure is adequate also foi difficult rhinoplastic correction 
without perforation Fig 3 shows skeletonization of the sep¬ 
tal perforation as viewed from the right nans There has 
been complete mobilization of the mucoperichondrium and 
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mucopeiiosteum fiom the light nasal bone The edge of the 
peifoiation in the septal cartilage is cleaily visible The pei- 
foiation of the mucous membrane is leady foi sutuie In 
Fig 3B the septal peifoiation is viewed fiom the left nans 
and skeletonization of the supportive stiuctuie in the left 
nans is being started The mucous membiane is still attached 
about the pertoiation Fig 4 shows that the lemoval of the 
caudal end of the septum and part of the anteiioi edge of the 
maxillaiy spine will piovide adequate shoitening and excess 



FI& 5 The rlpht side of the mucoenl perforation is closed and the left 
side Is about to be closed 


mucous membiane foi adequate closuie of the septal peifoia¬ 
tion Fig 5 shows the pertoiation sutuied as viewed fiom the 
peiichondiial suiface 

THE MUCOSAL FLAPS 

It is not necessary that the loof of the mucosa occupy its 
apical position in the nasal bony fissure between the septum 
and the lateral and doisal bony roof (In saddle noses, the 
mucosa formerly in the apical position occupies a honzontal 
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plane ) Further, in nb reconsti uction or in bone grafts much 
of the mucosa is allowed to remain in place b\ some surgeons 
The author mobilizes the mucous membrane freel\, ho\\e\ei. 



Pepichondnial 
supface 


Mucosal 

surface 

FIs 6 Diagrammatic representation ot mucosal flans reniorsa -r. 
gical closure ot perforations naps replaced after sur- 



Flg- 7 The appearance of the completed operaUon. 

and after repair lepositions the mucous membrane fn fu 

contiguous areas of the newly implanted graft Fio- r 

grammatic and shows position of flaps in nasal ca^^ty 

RESUME 

How to avoid septal perforations To avoid them is to 
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lepaii the lent made in lemoving spuis and not to legaid 
them as insignificant These aie not hue peifoiations, but 
they may lesult in ulceiation and, latei, peifoiation when 



Fig 8 'With retractors In place a perforation In the nasal septum Is 
photographed but Is not clearly discernible 


ciusting and postopeiative secietion inciease Peifoiation by 
punctuie on one side needs no lepaii in the majoiity of cases, 
but, nevertheless, it is advantageous to apply a sutuie lathei 
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than to neglect it The advantage of developing the mucous 
membiane blanket flap in ihinoplastic and submucous mem- 
biane opeiations, sepaiate oi combined, is 



1 It prevents injury to the olfactory area or the 
lan membiane 


Schneider- 



144 


SEELEY REPAIR OF SEPTAL PERFORATION 


2 The avoidance of injury to the sensoiy oi motoi neives 
and vascular supply 

3 The pievention of scai foimation 

Jt The ability to visualize the abnoimality of the septum, 




•pio, 10 The same patient. VlewlnB through the rig-ht nares the oerforn 

tion IS more easilj portrayed against the background of a prlnFed clrd ?n 
the left nares 
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the vomer and the nasal bone, the knowledge of which pie- 
sents the opportumtj- to apply adequate and accurate surgery 
to these supporting structures 

5 Preservation of the circulation and the innervating 
ner\ es results in earlier primarj- healing 

6 Better \Tsualization is obtained for the necessary* surgerv 

7 One of the most important factors m the author’s tech- 
mque of mobilization of the mucosal flap is the pre\ ention of 
atrophic rhinitis and sinusitis by the aioidance of injurv to 
the circulation, thereby eliminating cicatrization of the mem¬ 
brane flaps 

The utilization of the blanket flap of the nasal mucous 
membrane may be ultimatelv of value in curing cases of atio- 
phic rhrmtis by improving the blood supply in the tunica 
propna In addition, it is easier than a preiiouslv recom¬ 
mended procedure whereby the medial bony wall of the anti a 
are fractured medialward to pre\ ent atrophic rhimtis 

CONCLUSION 

In renew of the hteratuie of the past 15 veais, no one has 
apparentlv given consideration to the lepair or the possibiliti* 
of repair bv the author’s method This procedure mav appeal 
difficult, the experienced surgeon, however, will find the pro¬ 
cedure gratifymg, for it will lead to new concepts and new 
approaches to the septal membrane and septal cartilage prob¬ 
lems, masmuch as anatonucal nsualization and interpieta- 
tions are not restricted 

'The sutures used in repair can be made from the mucous 
membrane or the penchondnal side In either case, the knot 
IS tied on the mucous membrane side Hemorrhage is ai oided 
and visualization enhanced Handlmg and tear of tissue is 
reduced to a minimum. Infection is unlikelv Only with this 
type of approach can hnear approximation be made, more¬ 
over, anv type of approximation is possible, curved or straight, 
resulting from approximation of tom flaps or e\en from some 
form of Z-plasty from remade or secondary flaps 'The appli¬ 
cation of cartilage grafts to the area of the perforation is 
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moie justifiable, inasmuch as a blanket of mucous membiaiie 
and peiichondiium is lecieated to covei the aiea of peifoia- 
tion on each side 

Restoiation of the physiological function of the septum is 
moie likely by utilization of the above method of ihmoplastic 
lepaii than with the use of single flaps Convex sely, the com¬ 
plications of pioceduies utilizing single flaps axe 1 loss of 
flaps wxth xecuxxxng pexfoxations often laxgex than the oxigi- 
nal, 2 the development of syxiechiae with obstxuctmg sjmxp- 
toms, 3 secondaxy xnfectioix of exposed caxtilage at the donox 
sxte, 4 faxluxe of the single flap pxoceduxe at opexation be¬ 
cause of teclmical difficulties involved, 5 pxogiess of atxophic 
ihmitis because of alteied cix dilation 
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POTENTIAL HAZARDS FROM RADIATION 
TREATMENT OF HYPERTROPHIED LYMPHOID 
TISSUE IN THE NASOPHARYNX 

Laukence L Robbins, M D , and Milford D Schulz, ]\I D 

(by imntation), 

Boston, Mass 

Radiation therapj of h\'pertrophied hinplioid tissue in the 
nasophai-jTix, particulaily in childien and joung adults, has 
become incieasingly populai in the last few jeaisCioue,^ 
who has reported excellent results fiom this tv-pe of treat¬ 
ment, has mentioned the danger of careless use of ladiuiiu 
Radiologists and those familiar with the use of radium have 
become nervouslj aware of the growing tendency to give 
larger and laiger doses and to incorporate the method as a 
routine part of tonsillectomy and adenoidectomv That radia¬ 
tion of any sort should become a routine is unwise, certainly 
if this does occur, the i esults should be checked and rechecked 
at intervals in order to anticipate any untoward effect Lack 
of an immediate reaction should not lull to rest the fears for 
possible latent reaction Decision to treat a bemgn condition 
with so potent an agent as X-rav, radium or any other radio¬ 
active material should be made only after careful considera¬ 
tion of each given case and after weighing the known 
beneficial results against the unknown dangers which may 
not appear for as long a tune as 10, 20 or more years 

Even today, after 30 years’ experience with the use of 
radium and X-iays, the exact effect and the final result of this 
form of treatment are unknown During the pioneering years, 
radiologists, dermatologists, surgeons and others learned slow- 
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ly and painfully something of the good and something of the 
bad which may lesult fiom iiiadiation of human tissue 
Immediate spectaculai results often led to tiemendous ovei- 
enthusiasm, and it was not foi some yeais that lepoits of 
disastious effects of tieatment to the patient and of ovei- 
exposuie to the opeiatoi appealed in the medical hteiatuie 
Because postiadiation damage may be yeais in developing, it 
IS the puipose of this papei to offei a well meant warning to 
those new to the use of ionizing ladiation as a theiapeutic 
agent, paiticulaily legaiding its use in the tieatment of 
benign lesions in the young in whom life expectancy is long 
Treatment of malignant lesions in the eldeily must of neces¬ 
sity take the chance of late ladiation leactions, which if they 
occur may be consideied the lessei of two evils 

Out of a lathei laige numbei, a few examples of unfortu¬ 
nate lesults encounteied duiing the eaily yeai*s of ladiation 
theiapy at the Massachusetts Geneial Hospital, the Massachu¬ 
setts Eye and Eai Infirmaiy and the Collis P Huntington 
Memorial Hospital aie given to illustiate that which was dis¬ 
covered by the bittei expeiience of otheis in the past 

Case 1 (HH 19 318) In 1919 as an infant the patient was treated for 
hemangioma of the forehead and two years later nas considered as a 
satisfactory result In 1937, the treated area showed keratoses and ulcera 
tion which necessitated plastic surgery 

Case 2 (RB U 536400) A young man who had a large port wine stain 
on the right side of his face was treated by numerous applications of 
radium in the “early twenties ’ It is probable that no one area received 
more than a dose comparable to that now recommended for the naso 
pharyngeal applicator The treatments extended over a period of three 
years, between 1921 and 1924 and although the result was not considered 
excellent great Improvement in the appearance of the lesion had taken 
place In 1947 however the irradiated area broke down requiring exten 
slve plastic surgery (see Fig 1) 

The point to be emphasized in both of these Instances is that the imme¬ 
diate result was considered cosmetically satisfactory, and it was not until 
many years later that the actual damaging effect of Irradiation was 
recognized 

Fortunately malignant degeneration is a rare sequela, but it can occur 
even when 1 the treated area is readily visible, 2 the patient Is fol 
lowed at regular Intervals and 3 the surgeon Is prompt in removing 
areas showing radiation reaction 

Case 3 (EC U 609903) This man a barber. Is an example of mallg 
nancy resulting from Irradiation of a benign lesion Thirty years ago 
because of a chronic dermatitis he was treated by X rays receiving an 
estimated 3 500 r to the skin of his hands over a period of years (equlva 
lent to about the dose administered by the nasopharyngeal applicator 
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■when the 12 minute treatment is repeated once) In the last 10 vears his 
hands have shown extensive radiation change and he has had manv 
surgical procedures for relief of painful ulcemUons M ithin the past vear 
an epidermoid carcinoma of the skin has de\ eloped in the irradiated area 

The piesent ladium applicatoi foi shi inking hinphoid tis- 




Tie 1 Case 2 Late radiation changes 24 years after treatment. 

sue m the nasopharynx is well known, as is the recommended 
dosage of 600 mg minutes, or 10 mg hours, to each side Use 
of this apphcatoi has been thought to be absolutely safe 
because,approximately 80 per cent of the ionizing radiation 
emergent from it are beta rays (electrons) and 20 per cent 
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gamma lays The fact, howevei, that the effect of gamma 
lays m tissue is the lesult of the elections they pioduce is 
fiequently ignoied That beta lays and cathode lays of X-iay 
tubes aie elections and that they aie essentally the same, phy¬ 
sically and in biologic effect, is likewise eithei unknown oi 
ignoied Actually, it may be said that the biologic effect of 
X-iays and gamma lays is, insofai as is known, entiiely 
dependent upon a secondaiy election scatteiing which they 
incite in tlie tissue by then absoiption These scatteied elec¬ 
tions diffei only in then souice and eneigy In othei woids, 
the changes that take place m tissue, whethei niadiated by 
beta, gamma oi X-iays, aie the same, except that the depth 
of penetiation of election ladiation is less than that of gamma 
and X-iays That gamma and X-iays can pioduce deleteiious 
effects IS amply shown in the hteiatuie of yesteiday and 
today To believe that because of then lelative inability to 
penetiate moie than a few millimeteis, beta and cathode lays 
aie noninjuiious to living tissue is a fallacy This was dem- 
onstiated by an accident which occuiied at the Massachusetts 
Geneial Hospital in 1944" 

Six men weie exposed to scatteied cathode lays fiom a 
supei voltage generatoi for only a shoit time in Decembei of 
that yeai The three of the group who weie neaiest the beam 
and who leceived the gieatest amount of radiation (an esti¬ 
mated 1,000 to 2,000 r equivalents, oi about the same amount 
of radiation as that delivered by the nasopharyngeal appli- 
catoi when applied for 12 minutes) were seiiously burned 
and still cany scars of their injury (see Fig 2) 

The able assistance of Dr Robley D Evans, of Massachu¬ 
setts Institute of Technology, has been requested and given 
in this study He believes that measuiements with the piesent 
monel applicator aie highly unsatisfactory and that accuiate 
calculations aie well-nigh impossible On his advice, deteimi- 
nation by photogiaphic means of the approximate dosage to 
the surface and to the depth fiom vaiious appliances was 
undertaken By film blackening, the Roentgen output of both 
the present nasopharyngeal applicatoi and the radon apph- 
catoi previously used in this community was estimated It 
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was found that the apphcatoi now in use at the Massachusetts 
Eye and Ear Infiimaiw has an output intensits’’ of 150 i /min¬ 
ute at the suiface, which diminishes lapidly to about 47 5 i / 
minute at 2 mm below the suiface, this equals a dose of about 
1,800 1 to the surface duiing a 12-minute treatment (10 mg 
houis) and slightly less than 600 i duiing the same time 



Fig 2A. 1944 Acute reaction one week alter exposure to scattered cathode 


2 mm below the surface of the tissue The old ladon apph¬ 
catoi wnth a wall of steel 0 4 mm thick gives a somewhat 
highei output, miUicune foi milligiam, because the internal 
absorption is less By these calculations, this apphcatoi dehv- 
eis about 185 i /minute at the sui-face and 75 i /mmute at 
2 mm depth These determinations are considered to be con- 
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seivative in view of the consideiably highei figuies quoted 
by Quimby' and Boies ' Quimby calculated the dose of the 
nasophaiyngeal applicatoi with 0 3 mm monel dehveied a 
dose of 1,620 i at 1 mm depth pei 6 6 mg houis 



Flp 2B Four years later Note the permanent loss of ej clashes ejebrows 
and parts of beard and the oxtensl\c changes In the skin 


Because the exact output of this applicatoi is still indefinite 
and incalculable, the question aiises as to whethei the lecom- 
mended tieatment of 12 minutes, often lepeated seveial 
times, can be considered invanahly safe No untowaid lesults 
fiom this form of tieatment have been published to date, but 
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the lecent development of the procedure elimmates the one 
actual test of its results, that is, time Until comparable peri¬ 
ods of time have elapsed, the onlv available test hes m the 
revievr of cases in which late radiation damage to tissue other 
than the nasopharynx followed doses approximately eqmva- 
lent to those bemg deh^ered by the monel apphcator The 
skm, a site frequently subject to treatment and most easilv 
observed, is best smted for such comparison Doses of 1,000 
to 2,000 r to the skin as a rule show no unexpected late 
effects Skm atrophy usually occurs when a dose of this size 
IS admimstered in a smgle settmg, and it is well recognized 
that these atrophic areas are subject to breakdown following 
trauma or infection When breakdown occurs, heahng is slow 
and mahgnant degeneration mav follow Fortunatelv, unto¬ 
ward results are rare They are frequent enough, however, to 
make most radiologists reluctant to give more than an eryth¬ 
ema dose m the treatment of a bemgn lesion 

It IS suggested, therefore, that in general this same prin¬ 
ciple be adhered to m the use of the nasopharvngeal apph¬ 
cator In other words, m the treatment of the bemgn lesion 
of the nasopharynx careful consideration of the seriousness 
of the lesion should be given before administering more than 
an erythema dose ^Tiat constitutes an erythema dose with 
this apphance should be detemuned with a given instrument 
If this can be learned m no other way, the operator can apply 
his apphcator to his own arm, usmg the hairless volar aspect 
of the forearm as the testing ground, and from the results be 
governed as to the dosage appropriate to the nasopharynx of 
his patient 

Acute reactions to amounts of radiation similar to those 
now recommended for the treatment of hypertrophied lym¬ 
phoid nasopharyngeal tissue are well known An erythema of 
the skm has been seen foUowmg as httle as 400 mg mmutes 
of mildly filtered radium, or about 700 r ® That these reac¬ 
tions will usually produce some scamng is to be expected By 
mcreasmg the dosage, the hkehhood of severe sequelae, m- 
cludmg atrophy, necrosis and even mahgnant change, becomes 
even greater 
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It seems leasonable to assume that the mucous membiane 
of the nasophaiynx is piobably as vuhieiable as the skin On 
this piemise, theiefoie, it can be expected that in the yeais 
to come a ceitain numbei of childien now being enthusiasti¬ 
cally iiiadiated by means of the monel apphcatoi in an 
attempt to i educe hypei ti opined lymphoid tissue may develop 
some degiee of damage If, on the othei hand, instead of the 
lecommended dosage, the amount of ladiation is limited to 
an eiythema dose, this possibility becomes more i emote It 
may be that no absolute conclusions can be i cached as to the 
ultimate haimful effect of this method of tieatment foi 
anothei 10 yeais In the meantime, the fact should nevei be 
f 01 gotten that it is •possible foi ionizing ladiation applied to 
human tissue in the piesent theiapeutic dosage to pioduce 
latent seveie injuiy At the piesent time the pioceduie can¬ 
not be consideied as invaiiably safe, and its loutine use, with¬ 
out caieful consideiation of each individual case, is hazaidous 

SUMMARY AND CONCLUSIONS 

In view of the piesent vogue foi tieating hypertiopined 
lymphoid tissue in the nasophaiynx with ladium, a warning 
of possible lesultant dangeis is offeied 

Ceitain unfoitunate occuiiences encounteied by the ladi- 
ologist 01 surgeon using ladium duiing the eaily yeais in 
which he was learning the theiapeutic possibilities of ionizing 
ladiation have been piesented In these cases, late ladiation 
neciosis had followed tieatment of benign lesions and many 
of the changes in noimal epithelium, which were piogressive 
and peimanent, had lesulted from ladiation dosage that was 
appioximately the same as the dose now recommended foi 
use in the nasophaiynx for hypertiophy of lymphoid tissue 
The changes weie latent, some not appealing foi 10 to 20 
yeais aftei tieatment 

The nasophaiynx is a location not oidinaiily observed by 
the patient, and only by chance medical examination will 
eaily ladiation changes be found Should such changes 
develop and piogiess to ladiation neciosis, the nasophaiynx 
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IS not a suitable site foi plastic suigical lepair Fortunately, 
bieakdown of atiopine iiiadiated tissue occuig infiequently, 
and malignant degeneiation with even gieatei laiity, but foi 
the patient in whom either misfoidAine takes place, the end- 
result is often woise than the original condition 

With the idea in mind that mistakes of the past may not 
be repeated in the present, cei-tain precautionary measures 
are suggested 1 that the use of the monel applicator should 
not be routine, 2 that for benign lesions in children and 
young people this treatment should be carried out cautiously 
and only after careful consideration of each case, 3 that, 
except in the selected case, the treatment when given should 
consist of no more than ei'j'thema dose, 4 that what consti¬ 
tutes an erythema dose should be determined for a given appli¬ 
cator , and 3 that should no other means of detennining the 
proper dosage for an applicator be available, the operator 
should estimate it by trial on his own skin 
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STREPTOMYCIN IN OTOLARYNGIC TUBERCULOSIS* 
Col a J Vadala, M C , U S Aimy, 

Denvei, Colo 

In July of 1946, studies of the effect of stieptomycm on 
tuberculosis weie initiated at Fitzsimons Geneial Hospital 
as a component of the coopeiative study of the Aimy, Navy 
and Veteians Administration This study gioup has defined 
cei'tam definite clinical tiends in the lesponse of pulmo- 
naiy tubeiculosis to stieptomycm theiapy^” Extiapulmo- 
naiy lesions of all types also have been evaluated undei 
stieptomycm theiapy, and m most instances with veiy piom- 
ismg lesults Appioximately 1,000 cases of tubeiculosis of all 
types have received stieptomycm at Fitzsimons Geneial Hos¬ 
pital to date Duimg this peiiod 85 cases of tracheobi onchial 
tuberculosis and 57 other otolaiyngic lesions of tubeiculous 
natuie have been available foi study It is pioposed to leport 
upon and evaluate the cases fiom this gioup which weie 
selected for streptomycin therapy 

INCIDENCE OF OTOLARYNGIC TUBERCULOSIS 

For the past sevei al yeai s thei e has been a decided deci ease 
in both the incidence and seventy of tuberculosis of the uppei 
respiratoiy tract and its enviions Most phthisiologists feel 
that this reduction in the incidence and seventy of uppei 
respiiatoiy tract tuberculosis is explained by such factors as 
elimination of bovine tuberculosis through public health meas- 
uies, earlier diagnosis, isolation and treatment of the patient, 
and the therapeutic piocedure of collapse theiapy More 
lecently, the geneial use of sulfonamides and antibiotic thei¬ 
apy has done much to mitigate the effects of secondaiy pyo- 

•Read at the moetlne: of the Middle Section American Larynffoloclcal 
Rhinolo&ical and Otologlcal Society Inc Iowa City Iowa Jan 17 1949 

Editors Note This ms reed's ed in L»arynfiro8Cope OfTlce and accepted for 
publication Jan 24 1949 
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genic infection in tubeiculous lesions This has had a bene¬ 
ficial effect on the tubeiculous lesion and lessened the degree 
of seventy in the aveiage patient 

Some of the lecent leports lefiect tiends in the incidence of 
tubeiculous laiyngitis Fig 1 has been piepaied fiom the 
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INCIDENCE OF TUBERCULOUS LARYNGITIS 



PERIODS OF TIME SURVEYED 


reports of Humplmes,* Myeison,' Loopei and Lyon,® and fiom 
a survey conducted at Fitzsimons Geneial Hospital, which is 
lUustiated in Table 1 

The peiiod fiom July, 1946, to July, 1948, lepresents the 
two-yeai interval duiing winch streptomycin became avail¬ 
able Dm mg this interval ceitain cases of pulmonaiy and 
extiapulmonai-y tubeiculosis were selected to leceive stiepto- 
mycin theiapy Not all of the cases lecoided in Table 1 
leceived the diug, and some were temnnal cases which pio- 
vided little clinical information 

The lather lemarkable deciease in the incidence of oto- 
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TABLE 1 INCIDENCE OP OTOLARYNGIC TUBERCULOSIS AT 
FITZSIMONS GENERAL HOSPITAL 
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Jaiyngic tubeiculosis, and paiticulaily tubeiculous laiyngitis 
(12 pel cent of 4,000 cases), seems to paiallel a lessened 
seventy of lesions Extensive mflammatoiy and edematous 
leactions, such as chaiacteiized tubeiculous laiyngitides in so 
many cases obseived ten oi five yeais ago, aie to be seen only 
in a few terminal cases The typical tmban hood type of 
epiglottic leaction and rapidly destiuctive lesions, in paiticu- 
lai, appeal infiequently Piogiession of lesions to cicatiiza- 
tion and deformity is seldom seen 

Befoie attiibuting the lecent lemaikable deciease in tubei- 
culous uppei lespiiatoiy infections to the utilization of stiep- 
tomycin, it should be remembeied that early diagnosis and 
other theiapeutic measuies which include antibiotics and judi¬ 
cious uses of collapse theiapy have alieady done much to 
minimize these complications Stieptomycin may be regarded, 
howevei, as a therapeutic measuie which is competent to halt 
the piogiession of pulmonaiy tubeiculosis and the consequent 
appearance of extiapulmonaiy lesions of the upper respiia- 
toiy tract Consideration of the moie specific response of oto- 
laryngic lesions to such theiapy will lequiie continuing study 

EFFECT OP STREPTOMYCIN ON TUBERCULOUS LESIONS 

Much information on the effect of stieptomycin on tubei- 
culous lesions is derived from the many clinical lepoi’ts of the 
effects of this diug on pulmonary tubeiculosis In geneial, 
the diug appears to be paiticulaily effective in fresh exuda¬ 
tive lesions wheie vasculai ization peimits leady access of the 
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drug to the tubeiculous oiganism As lesions become pioduc- 
tive of seal tissue or pi ogress to neciosis, caseation or capta¬ 
tion, accessibility of the oiganism is lessened and effectiveness 
of the diug IS consequently diminished 

The extensions of pulmonaiy infection to the respiiatoin' 
mucosa of the tiacheobionchial tiee, the lainmx, nasal ca\it\' 
01 ear aie laigely those of clinical exudative lesions vitli rela¬ 
tively good vascularization, relatively thin submucosal stioma 
and superficial situation There would then seem to be lea- 
sonable histopathologic basis for anticipation of good clinical 
response in lesions of these aieas An exception leseived for 
later comment concerns the moie i emote stiuctuie of the 
mastoid cells 

As with othei antibiotics, development of drug lesistance 
IS encounteied m the treatment of tuberculosis with stiepto- 
myem * WTieie tubercle bacilli ha\e peisisted throughout the 
long couises of streptomycin, slightlv moie than half have 
become resistant With the short course of stieptomycin 
(1 gm foi 28 days) no cases to date have shown bacteiial 
resistance to streptomycin It appears, howevei, that tins 
problem is no simple one There aie fiequent instances of 
good chmcal response of otolaryngic lesions to stieptomycin 
m the presence of stieptomjcin resistant oiganisms from the 
sputum Pending furthei bacteiiologic investigations, it is 
not advisable to withhold medication on the basis of this labo- 
latory findmg of streptomycin resistance without clinical trial 


TUBERCULOUS LARYNGITIS 


Twenty-seven cases of tuberculous laryngitis have been 
selected for evaluation. Six of these cases have been prepared 
in detail by Greif and Gould" and are included with additional 
follow-up studies 


The selection of cases has been limited to those meeting 
definite criteria for clmical diagnosis The characteristic ap¬ 
pearance of tuberculous laryngitis persisting for two to three 


•Criterion for resistance “sras established 
grams of streptomycin per ml. 


as ^otvth on 10 


or more micro- 
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weeks on lepeated examination by two oi more expel lenced 
obseiveis was accepted as diagnostic In 15 cases, biopsy 
confiimed clinical impiessions, while autopsy studies weie 
positive in two additional cases in which biopsy was not done 

Method of T') eatment Administiation of stieptomycin foi 
the cases in this leport has been by the mtiamusculai loute 
Aeiosohzed stieptomycin pioved unsatisfactoiy eaily in oui 
investigations and was soon abandoned as a means of admin¬ 
istiation In thiee cases, failuie of lesponse to aeiosohzed 
stieptomycin was followed by piompt lesponse to intiamus- 
culai injection One case lesponding to aeiosohzed stieptomy¬ 
cin 1 elapsed after a few weeks and subsequently lesponded 
satisfactorily to mtiamusculai injections Combined theiapy 
with aeiosohzed and mtiamusculai stieptomycin deraonstiated 
no supeiioiity ovei mtiamusculai therapy alone and was dis¬ 
continued as a method of theiapy 

The dosage of stieptomycin employed piioi to June, 1947, 
was 1 8 gm pei day (divided into 0 3 gm eveiy foui houis) 
Aftei this date a dosage of 1 gm pei day (divided into 0 5 
gm twice a day) was unifoimly adopted in confoimity with 
the project outline of the Aimy, Navy and Veteians Adminis¬ 
tration Committee ^ Tieatment was continued 90 to 120 days 
with the exception of a few cases in which drug sensitivity 
developed oi there was (fatal) teimination 

Clinical observations of the lesponse of laiyngeal lesions to 
1 8 gm of streptomycin pei day as contrasted with 1 gm pel 
day dosage have failed to show significant difference m the 
numbei of cuies oi rapidity of response Eecently we have 
treated patients with short courses of streptomycin, consisting 
of 1 gm daily for 28 days, and the results have been most 
giatifying 

Development of Tuberculous Laryngitis in Streptomycin- 
Treated Patients Among appioximately 1,000 patients le- 
ceivmg streptomycin for pulmonary tubeiculosis, only one 
case developed tubeiculous laiyngitis duimg active treatment 
This laryngeal lesion appealed 90 days after streptomycin 
therapy was started and coincided with the demonstration of 
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sti eptomycin lesistance Thiee cases of tubeiculous laijTi- 
gitis, which aie included in this leport, developed tubeiculous 
laijTigitis subsequent to sti eptomycin theiapy In each of the 
cases a lesistant oiganism was demonstiated Theie weie 
no cases which developed follo\\ang sti eptomycin theiapy in 
which resistance of the oiganism to sti eptomycin had not 
developed 

Response of Tuberculous Laryngitis to Sti eptomycin Thei¬ 
apy In patients lesponding favoiably to sti eptomycin 
theiapy the lesults weie immediate and giatifying fiom a 
symptomatic standpoint Pain and dysphagia disappeaied 
witliin a week, at which time lai*jTigeal examination levealed 
less inflammatory reaction Hoaiseness abated and the larynx 
lesumed normal appearance in as short a peiiod as thiee 
weeks Seldom was moie than six to eight weeks lequiied foi 
clinical cuie Results aie summaiized in Table 2 


TABLE 2 


Clinically cured__ __ _ __ 

Streptomycin sensitive „ _____ 

Previous streptomjcln therapy__3 

No previous streptomycin therapy __—14 

Streptomycin resistant_ _____ 

Previous streptomjcln therapy_- —_2 

Resistant in previous therapy_1 

Resistance during current therapy„ 1 


_ _19 
17 

2 


Improved______3 

Streptomycin sensitive_____- 0 

Streptomycin resistant___— 3 

Resistance in previous therapy_ _ _ 1 

Resistance during current therapy_2 

Unimproved __ . _ _____ 5 

Streptomycin sensitive____0 

Streptomycin resistant____5 

Resistance In previous therapy___1 

Resistance during current therapy__ _ 4 

Total cases treated___ _27 


From the table, it is evident that the results of treatment 
of tuberculous lai-yngitis with nonresistant organisms was 
uniformly good m the 17 cases of this type cited On the other 
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hand, piesence of lesistant oiganisms did not pieclude heal¬ 
ing of the lesion in the two instances, and oveiall lesults 
(which include both lesistant and noniesistant oiganisms) 
appioximate 80 pei cent Not indicated by the table was a 
tendency foi sti eptomycin to amelioiate the symptoms of 
tubeiciilous laiyngitis in those cases pioceeding to death fiom 
extensive pulmonaiy tubeiculosis and in which no obseivable 
change in laiyngeal appeal ance was lecoided The need foi 
topical anesthetic applications, cauteiization oi supeiioi laivn- 
geal neive injection was piactically eliminated 

Relaho-nship of Lai-yncritis to Pulmonwy Lesions Although 
the piepondeiance of laiyngeal lesions developed in fai ad¬ 
vanced tubeiculosis with cavitation oi lesions pioducing laige 
numbeis of tubeicle bacilli, the lesponse of the laiyngeal 
lesion did not always paiallel that of the pulmonaiy lesion 
In the two cases cited in Table 2 in which Jaiyngitis developed 
aftei pievious tieatment, with lesultant stieptomycin lesist¬ 
ant oiganisms, one pioceeded to death within thiee months 
with no evidence of tubeiculous laiyngitis on histologic exami¬ 
nation of autopsy mateiial, the othei case was clinically cuied 
of his laiyngitis aftei six months’ follow-up, while the fai 
advanced pulmonaiy lesion lemained unchanged In geneial, 
howevei, impiovement of pulmonaiy and laiyngeal lesions 
was concomitant, while those cases dying of fai advanced 
sti eptomycin lesistant tubeiculosis lepiesented the majoiity 
of the laiyngeal lesions which weie unimpioved 

Recun ence of Lai'yngttis Aftei Teimination of Theiapy 
Of the 18 cases leported as clinically cuied, 13 have been 
available for i e-examination ovei intervals ranging fiom foui 
to 16 months without evidence of recuirence 

Two cases which might be consideied lecuiient weie 
encountered In one instance of aeiosol theiapy alone, lecui- 
lence was noted aftei initial impiovement Intiamuscular 
theiapy was then instituted and the lesion cleaied 

The othei case was inteiesting with regard to the histo¬ 
pathologic findings This patient demonstrated peisisting 
hoaiseness aftei appaient healing Direct laryngoscopy ex- 
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posed a nodulai mass in the ventiicle which was excised and 
proved to be a lathei fiim tubeiculomatous lesion After a 
second course of streptomycin, complete healing ensued with¬ 
out evidence of lecuiience aftei seveial months 

As cited in the second leport of the Army, Na-vj"^ and Vet¬ 
erans Administiation study,® statistical indication to date sug¬ 
gests that an 8 to 13 pei cent incidence of relapse may be 
anticipated in all types of tuberculous lesions undei stiepto-^ 
mycin theiapy 

TRACHEOBRONCHIAL TUBERCULOSIS 

Evaluation of the cases of ti-acheobionchial tuberculosis 
obseiwed in the endoscopic clinic at Fitzsimons General Hos¬ 
pital® and summarized in the Army, Navy and Veterans 
Admimstiation Reporf,®® as well as the recent reports of 
Brewer and Bogen® and O’Keefe,®® suggest a close similarity 
in the efficacy of streptomycin in laryngeal and tracheobron¬ 
chial lesions Healing is to be anticipated in 80 to 90 per cent 
of all types of tracheobronchial disease and oidmaiily is com¬ 
plete in SIX to 16 weeks Of greatest clinical importance is an 
anest of the tendency for endobronchial disease to progress 
to fibrostenosis of the bronchr with the resultant serious com¬ 
plications of bronchial obstiuction A policy of endoscopic 
examination and correction of endobronchial lesions prior to 
collapse therapy permits a more rational application of the 
various procedures for collapsing the lung In many cases 
elimination of endobronchial tuberculosis permits collapse 
therapy whrch would otherwise be contraindicated 

OTITIS MEDIA AND MASTOIDITIS 

Seven cases of otitic tuberculosis were treated with stiep- 
tomycin The technique of treatment was that previously 
described for laryngeal tuberculosis All were bacteriologi- 
cally positive for tubercle bacilb Table 3 summarizes clinical 
experience with these lesions 

The few otitic lesions available for study responded well 
where streptomycin sensitive organs weie piesent This was 
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Otitis media. _ _ „ _ „ 5 

Streptomycin sensitive „ _ _ _ _ 3 

Healed _ _ — _ 3 

Streptomycin resistant. _ _ „ 2 

Unimproved __ _ _ 2 

Mastoiditis postmastoidectomy_ _ 1 

Streptomycin sensitive _ 1 

Healed _ ___ 1 

Mastoiditis, bilateral, facial palsy, extradural abscess 1 

Streptomycin sensitive _ 1 

Healed - — .. _ _ 1* 


tiue m spite of extensive pulsonary lesions which weie pies- 
ent in foui of these cases of otitis media Most impiessive 
was the leplacement of extensive loss of the tympanic mem- 
biane and immediate aiiest of deafness In two cases, gain 
of healing function was noted, despite the destiuctive natuie 
of the tuberculous piocess 

The two mastoid lesions piovided inteiesting analogies to 
the ineffectiveness of stieptomycin in the piesence of caseat- 
ing or fibiotic lesions of the lungs 

In the cases listed as lesponding satisfactorily as post- 
mastoidectomy mastoiditis, the patient had had no impiove- 
ment on streptomyin therapy elsewheie Aftei theiapy was 
discontinued, a mastoidectomy was performed at a second 
institution without stieptomycin theiapy On admission at 
Fitzsimons Geneial Hospital six months latei, theie was pei- 
sisting puiulency from the external canal and a postauricular 
fistula Response to streptomycin was prompt with closuie of 
the fistula, cessation of discharge and lestoiation of an intact 
tympanic membiane 

The case with bilateral tuberculous mastoiditis evidenced 
progression of mastoid involvement to facial palsy and extia- 
dural abscess prioi to determination that the natuie of the 
infection was tuberculous Response to suigery and stiepto¬ 
mycin therapy was gratifying, both in complete cessation of 
discharge and letuin of useful healing from a severe grade 
of deafness 


Following bilateral mastoid surgery and streptomycin therapy 
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These ts\’^o cases may well indicate that furthei studies w ill 
lead to modification of the “hands off” policy in dealing with 
tuberculous mastoiditis in favoi of combined suigical diainage 
and stieptomycm theiapy 

labyrinthine toxicity 

Labyrinthine symptomatology as a lesult of streptomjcin 
theiapy has been observed in vaiious dosages, and certain 
group studies have been made 

In evaluating labyrinthine manifestations, \anous clinical 
procedures have been loutinely used Geneial neurological 
examination with paxiiculai attention to the Romberg test, 
observation of positional or spontaneous nystagmus, and calo¬ 
ric and galvanic labyiinthine tests have been used 

The caloric test used is a modification of the Kobrak test in 
which only 1 cc of ice watei is used and the head tipped back 
60 degrees to maximal position The time to the appearance 
of nystagmus, recoided as the latent time, is compared to the 
duration of nystagmus A normal ratio is regarded as 1 3 to 
1 5 A ratio between 1 1 and 1 2 is considered mild depres¬ 
sion Ratio of 1 1 01 failure of response after one minute is 
regarded as seveie depression, and further testing is not 
attempted, since such patients seem clinically to have no useful 
labyrinthine function left 

We have little to add to the excellent earher descriptions 
of Brown and Hinshaw,^ Fowler and Sehgman'== and subse¬ 
quent observations of these and other investigators as to the 
clinical signs and symptoms seen m streptomycin toxicitr of 
the labyrinth Associated with sjunmetncal depression of both 
labyrinths and vertigo aggravated by motion, this toxicity 
effect IS without positional or spontaneous nystagmus, and 
lacks directional falling reactions Aggravation of symptoms 
while reading led us to special investigation of the eye muscle 
nuclei by optokinetic nystagmus testing, study of phonas 
fusion and accommodahon without evidence of abnormahties’ 

An incidence of 90 per cent labyrmthme depression begm- 
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nmg aiound the fifth week of theiapy was encounteied m our 
eaihei 2 gm and 3 gm pei day dosages of stieptomycm It 
was felt that undei these dosages almost all labyiinths would 
be damaged by continuous theiapy Recoveiy, as noted by 
Fowlei, pioceeded by adaptation of equilibiation lathei than 
by labyiinthme lecoveiy In a follow-up of some 34 available 
cases, langing fiom foui months to one yeai, an isolated 
example of subsequent lecoveiy of labyrinthine lesponse was 
noted 

With 1 eduction of dosage of stieptomycm to 1 gm per 
day in a gioup of 50, the incidence of labyiinthme disoider 
diopped to only 4 pei cent which were consideied seveie 
by labyrinthine testing Lessei giades of depiession weie 
obseiwed in an additional 24 pei cent Most encouiaging, how- 
evei, was the fact that a suiwey conducted foui to five months 
aftei cessation of theiapy demonstiated letuin of caloiic leac- 
tions to noimal m bettei than half of the mildly depiessed 
cases Indications weie that additional cases would lecovei 
eventually 

Of Intelest among the mildly depiessed gioup weie seveial 
who developed depiession of caloiic leaction without veitigo 
Appaiently adaptation was keeping pace with labyrinthine 
damage In other cases, patients who weie asymptomatic m 
the quieter confines of the hospital complained of veitigo and 
oculai difficulties aftei lesuming normal activities on the out¬ 
side Diivmg cais ovei bumpy loads oi difficulty m reading 
road signs while m motion were usual complaints In a simi- 
lai mannei, patients immobilized in oithopedic appliances 
sometimes noted vertigo for the first time when permitted 
gieatei latitude of motion 

In two recent experimental gioups of 50 patients, one 
receiving 2 gm and the other 3 gm of stieptomycm per day 
at three-day intervals, repeated caloric tests over a period of 
four weeks to date have failed to show evidence of labyrinth¬ 
ine damage A group of cases m which the dosage of strepto¬ 
mycin has been reduced to 0 6 gm per day is also under study 
by the combined Airniy, Navy and Veterans Admmistiation 
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gioup These techniques appear piomismg with legaid to 
labyimthine disability pioviding such dosage is theiapeuti- 
cally efficacious 

Regal ding loss of cochlear function, we have obseiwed only 
one case of deafness attiibutable to streptomycin theiapy 
This was in a case of tuberculous meningitis Vaiiations in 
audiometiic studies before and aftei theiapy weie consideied 
within normal limits on 100 patients selected at landom 
Although theie may have been an mciease in the incidence of 
tinnitus, this verj’’ common symptoms of essentially noimal 
individuals was not particulaily impressive 

SUMMARY 

1 A summary of clinical experience in streptomycin treat¬ 
ment of otolaryngic tuberculosis over the past two years at 
Fitzsimons General Hospital is presented 

2 The incidence of otolaryngic tuberculosis has been rap¬ 
idly decreasing in recent years due to improved therapeutic 
measures Graphic representation of the trend in laryngeal 
tuberculosis is presented, showing a drop in incidence to 1 2 
pel cent of tuberculous cases at Fitzsimons General Hospital 
during the two years in which streptomycin was employed in 
treatment of pulmonary disease 

S Excellent response of tuberculous laryngeal lesions to 
either 2 gm or 1 gm per day dosage of streptomycin is 
recorded Clinical cures were obtained in 18 out of 28 cases, 
with improvement in five others Failures were related largely 
to streptomycin resistance of the orgamsms Amehoration of 
symptoms was noted in cases which did not respond with 
clinical healing There appeared to be slight tendency for 
recurrence after healing m the group of cases presented The 
results of treatment of tracheobioncliial tuberculosis approxi¬ 
mate those of laryngeal lesions 

4 Otitis media responded with rapid healing in three cases 
and poorly in two streptomycin resistant cases Mastoiditis 
was controlled by surgery supplemented by streptomycin ther¬ 
apy m two cases 
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5 Labyiinthine toxicity, which was seveie in 90 pel cent 
of patients on 3 gni and 2 gm pei day dosage of stieptomycin, 
was 1 educed to 4 pei cent incidence of seveie giade of laby- 
iinthine leaction when on 1 gm pei day dosage Mildei 
giades of labyiinthine depiession, occuiiing in 24 pei cent on 
the 1 gm pel day dosage, showed lecoveiy of labyiinthine 
1 espouses in ovei half the cases 

ACKNOn LEDGSIENT 

The mitlior CMiresses nppi eclntloii to Elcul Col O P MoflUt M C nnd 
Cnpt V J C.ould SI C ho ha\o aided In scloctlntj cases and In obserelns: 
results 


BIBLIOGRAPHY 

1 BAiiNMhLi,, J B , cl al Am Bev Ttihcrt, 50 4S5, 1047 

2 The Efrccta of Stroptomjcln on Tuberculosis in Mnn Report to the 
Council on Pharmacy nnd Chemistrj Join A M A , 136 034, Nov 8, 1947 

3 Streptomycin in the Trentment ot Tuberculosis Report to tlie Conn 
cil on Pharmacy nnd Chemistry Join A M A, 138 684 Oct 23 1948 

4 Hujii iiiiii'jj, M K , Jit Dll Chest, 12 129 Mar Apr, 1940 

6 MiEiiso.N, M C Tuberculosis ot the Ear, Nose nnd Thront Spring 
Held, Charles C Thomas, 1944 

0 lAwrut, E A, nnd Lion, I B Ann Clot, Uhinot and Laiyngol, 
67 764 Sept, 1948 

7 Gnuir, J L , and Goui u, W T Ann Otol, hhinol and Laiyngot (in 
press) 

8 Unpublished Report of Study on Bndobronchinl Tuberculosis, under 
preparation bj Cnpt E D Erman, M C Fitzsimons General Hospital 
Oonter, Colo 

9 Biitwiit, L A III, and Booln, Emil Am Hev Tuhirc, 60 380, 
Not 1947 

10 OKu-Fr, J J Ann Otot , Uhinot and Laryngo' 67 748 Sept 1948 

11 BiiottN, H A nnd HiNKiivtt, H C Pjoe Staff Meet Mayo Clin, 
21 347, Sept 4, 1940 

12 PowLEii, E P, nnd Selioman, E Jour A M A, 133 87, Jnn 11 
1947 

Fitzsimons Geneial Hospital 



MENINGITIS FOLLOWING NASAL POLYPECTOMY * 
Kinsey M Simonton, M D , and Walter P Anthony, M D , 

Rochestei, Minn 

The removal of nasal polyps is usually accomplished with¬ 
out complication, but the possibility of seiious complications 
is well recogmzed 

The mucosa of the etlimoid sinuses is, fiom its histologic 
chaiactenstics, moie subject to the fonnation of polyps than 
IS the mucosa of other parts of the nose This fact has double 
significance in the spiead of infection to the cianial cavity 
after lemoval of polyps first, the anatomic pioximity of the 
ethmoid capsule to the fioor of the anteiioi cranial fossa, and 
second, the letention of infection in the ethmoid cell whose 
ostium IS blocked by a polyp 

One of the outstanding pathologic changes associated with 
nasal polyps is the absorption of the bony walls of the etlimoid 
sinuses and the tuibinates as a lesult of piessuie The inter¬ 
cellular septa of the ethmoid become almost nonexistent in 
severe cases of polyposis The middle turbinate may be 
absoibed, and the lamina papyiacea absorbed and displaced 
The same process occurimg in the i oof of the ethmoid exposes 
the duia to direct contact with infected mateiial when the 
ethmoid is exenterated and polypoid mucosa is removed 

The small incidence of intracranial infection following 
lemoval of nasal polyps attests the skill of the ihinologic sur¬ 
geon in perfoiming this delicate procedure Due to the small 
incidence of complications, few are seen by any one suigeon 
and consequently only a small proportion of the cases which 
occui aie reported in the medical literatuie 

‘Read at the meeting of the Middle Section American I^arj ngologlcal 
Rhlnologlcal and Otologlcal Society Inc Iowa Cltr Iona Jan. 17 194<) 

„ recelted In Larjngoscope Office and accepted for 

publication Jan. 24 1949 
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Loeb/ in 1922, sent questionnaues to 5,000 piacticmg 
otolaiyngologists thioughout this countiy in seaich foi unie- 
ported fatalities, exclusive of deaths due to anesthesia, lesult- 
ing fiom opeiations on the nose and tin oat Two bundled and 
fifty suigeons lepoited 332 fatalities Meningitis was the 
cause of death following 125 intianasal opeiations, of which 
13 followed lemoval of polyps 

In 1916, Dabney= lepoited nine deaths following polypec¬ 
tomy Two lesulted fiom meningitis, two fiom biam abscess, 
one fiom septicemia, and one fiom latent meningitis In the 
last case theie was a pieopeiative histoiy of headache and 
fevei The cause of death was not given in the lemaimng 
thiee cases Dabney expiessed wondei that moie such deaths 
had not occuired, since polyps aie so often superficial to 
peiiosteal oi bone disease and aie usually lemoved by avul¬ 
sion This must set free infection in the piesence of new 
areas foi absoiption in the middle and superioi straits of the 
nose, a legion which is always dangeious He quoted a case 
of Hayen, who packed a nose with gauze soaked in peichloiide 
of non to stop epistaxis and saw his patient die some hours 
latei of meningitis Neciopsy showed the inflammatoi’y pioc- 
ess plainly, and also the path of infection, which proved that 
the olfactoiy neive fibres tiansmit infection through the 
cribiiform plate to the meninges The whole length of the 
olfactory sulcus was stained brown and this discoloration con¬ 
tinued tliroughout the sheaths of the olfactory nerves to the 
meninges 

Davis,= in 1939, stated that he knew of six recorded cases 
of injury to the roof of the nose and had seen seven patients 
in consultation The injuries occuired during removal of nasal 
polyps with forceps or during operations for sinus suppura¬ 
tion in which forceps were used for the i emoval of the ethmoid 
cells All injuries occuiTed in the region of the posterior 
ethmoid cells when forceps were directed upward and back¬ 
ward He pointed out that such injuries may be avoided by 
directing forceps parallel to the roof of the nose 

Imperatori,^ quoting Turner and Reynolds,® stated that 
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theie are three pathways for extension of infection fiom the 
nose to the meninges 1 by way of the venous blood stream 
(48 pel cent), 2 direct extension through the bone (43 per 
cent), and 3 by the olfactory peiineuial sheaths (9 pei cent) 
Imperatori’s semes consisted of 17 cases of rhinogemc menin¬ 
gitis In seven the menmgitis complicated paranasal sinus 
disease, in seven it followed intranasal operations on the 
smuses, in two, submucous resection of the nasal septum, and 
in one a cavernous smus thrombosis secondary to a nasal 
furuncle 

Hageiup® leported 33 cases of spontaneous intiaciamal 
compbcations of rhinogenous origin In two the complications 
followed operative tiauma, and m one, cerebial injury with 
mvolvement of the frontal sinus 

Eagleton' warned of the danger of operating on patients 
who ga\e a history of headache or vomitmg, because in his 
experience the meningitis following mtranasal surgery is only 
a lecrudescence of a formei mtramenmgeal infection 

Brunner* wrote that mtracramal compbcations following 
removal of nasal poh^ps aie not uncommon He stated that 
menmgitis subsequent to mtranasal surgerj* may be caused by 
1 fracture of the cribnfomn plate, 2 infection of the sheaths 
of the olfactory bundles, and 3 acute infection or exacerba¬ 
tion of a chrome smus infection He stated that when poh-ps 
are removed with a conchotome from the roof of the ethmoid 
smuses or from the superior meatus a fracture of the cnbri- 
form plate is the usual cause WTien polyps are removed from 
the middle meatus with the cold snare, a chrome smus infec¬ 
tion may flare up, particularly if the endonasal operation did 
not achieve satisfactoiy diamage of the mvolved smus Pus 
retained m the sinus m turn causes the chrome smus infection 
to spread toward the menmges He cited a case in which 
menmgitis and death followed exti-action of polyps Evidence 
at necropsy mdicated that menmgitis was impending befoie 
removal of the polyps The surgical piocedure caused acute 
exacerbation of the chiomc smus infection Owmg to the 
exacerbation of the chrome infection, the infection spread 
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lapidly into the nasal mucosa and sheaths of the olfactoiy 
bundles on both sides Theie was no fiactuie of the ciibii- 
foim plate 

The idle of the netwoik of lymph capillaiies which accom¬ 
pany the meningeal sheaths m the olfactoiy mucosa in caily¬ 
ing infection to the intiacianial space has aioused much 
contiadictoiy comment Bi unnei** stated that next to the men¬ 
ingeal sheaths of the olfactoiy neives is a netwoik of lymph 
capillaiies which, in the newborn infant, is believed connected 
with the subaiachnoid space The communication is piovided 
by small canaliculi which pass thiough the foiamma of the 
ciibiifoim plate with the filaments of the olfactoiy neiwe This 
netwoik is not in communication with the lymphatics of the 
lespiiatoiy poition of the nose He has tiaced lymphatics 
lunning in the mucosa of the latex al nasal wall fiom the olfac¬ 
toiy aiea up to the cnbiifoi-m plate, but could not tiace them 
to the subaiachnoid space Rosenvold" cited the contiadictoiy 
liteiatuie on this subject Zwilhngei’° demonstiated this con¬ 
nection between the subaiachnoid space and the lymphatics 
of the olfactoiy portion of the nasal mucosa by placing dye in 
the subaiachnoid space and latei finding it in the olfactoiy 
mucosa Turaei and Rejmolds® expiessed the opinion that this 
connection does not exist They did lecognize, howevei that 
peripheial lymphatic vessels take oiigin in the innei layei of 
the duia matei Rosenvold" stated that the clinical signifi¬ 
cance of this avenue of infection, if it exists, is gieatly over¬ 
estimated He demonstiated that in labbits the spread of 
infection fiom the nasal septum to the mtiadural contents 
favoied a vasculai (thiombophlebitic) loute 

Since intiacianial infection aftei nasal polypectomy may be 
caused by the flare-up of chionic sinusitis, the pathways foi 
extension of infection from the sinuses to the meninges aie 
important 

To Hajek” is given ciedit foi the flist detailed study of 
these pathways These he outlined as follows 1 diiect exten¬ 
sion through contiguous structures with macioscopic evidence 
of destiuction of the mucous membrane and bony walls may 
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occur An mtiadural abscess then foiTns on the ceiebial side 
of the bone and may give nse to meningitis, ceiebial abscess 
01 sinus thi ombosis 2 Regional metastasis in v Inch the bone 
boideiing the cianial cavity is not destioyed may occui The 
discoloiation of the dm a and the underljnng bone is the only 
indication that the piocess might have penetiated this desig¬ 
nated aiea Hajek” concluded that this extension occui s via 
a peiforating vein 3 Infection may spiead by continuity 
tluough macroscopically intact bone To illustiate this tvpe, 
Hajek cited a case of OiTman in which theie was micioscopic 
evidence in macioscopically intact bone of infection to the 
meninges by direct continuity tlirough the bone 

Kiamei and Som^= removed the ethmoid and sphenoid 
sinuses and uppei pai-t of the nasal chambers en bloc at 
neciopsy in 50 cases of meningitis and studied seiial sections 
micioscopically They stated that tlus is the only way of ascei- 
taining the souice of the meningeal infection They said that 
the finding of suppuration in a paianasal sinus oi of menin¬ 
geal exudate at the base of the biain does not piove the ihino- 
genous souice of the infection Further, macioscopic evidence 
of extension thiough bone is so laiely seen (in three out of 
the 50 cases in then senes) that onlj’^ serial section and micro¬ 
scopic study may be depended upon to determine the ihino- 
genous source of infection 

They listed the pathways of infection proved oi suggested 
pi 101 to their study as 1 direct extension thiough the bony 
wall of a diseased smus as a result of osteomyelitis (Turner 
and Rejmolds, Hesse, Kiamei and Som) , 2 lymphatic exten¬ 
sion na perineuial Ijunph sheaths (Jacobsgaaid, Turner and 
Reynolds) , 3 venous spread via perforating vessels to the 
cavernous sinus (Hajek) , congenital dehiscences, and 5 
metastasis during sepsis Kramer and Som demonstrated all 
these except metastasis due to sepsis, and added two other s 

Before we list the pathways demonstrated by Kiamei and 
Som, we shall refer briefly to tire pertinent anatomy as given 
by these authors The mucosa of the sphenoid and etlimoid 
sinuses is separated from the cranial cavity by a common bony 
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wall This wall vanes m thickness and in stiuctme The i oof 
of the ethmoid sinus is composed almost exclusively of com¬ 
pact lamella! bone as aie the loofs and walls of the sphenoid 
sinus when the sinus is well pneumatized Just as fiequently, 
howevei, cancellous, spongy bone sepaiates the sphenoid sinus 
fiom the sella turcica The flooi of the sphenoid sinus is 
foimed by cancellous bone containing maiiow In compact 
bone, venules fiom the mucopei losteum of the sphenoid sinus 
pieice the bone and communicate with one of the laigei cia- 
nial sinuses oi with duial vessels These vessels aie sur- 
lounded by peiivasculai spaces which aie piobably lymph 
channels that communicate with those within the cianium 

In cancellous bone, the deep layei of the mucopei losteum 
sends at mteivals micioscopic digitals into the bone substance 
These leach into the maiiow spaces Fiom the maiiow spaces 
diploic veins communicate with the cavernous sinus either 
diiectly 01 thiough tiibutaiies These peiiosteal extensions 
and peiivasculai spaces furnish avenues foi spread of infec¬ 
tion from mucosa to bone to cianial cavity 

The pathways oi methods of extension demonstiated by 
Kiamei and Som^= aie as follows 

1 Osteitis and osteomyelitis may peimit spread through 
the bone Osteitis may cause neciosis of lamellai bone which 
lacks maiiow On micioscopic examination in such cases, loss 
of lamination, disappeaiance of bone corpuscles and peiiphe- 
ral eiosion aie evident This state may lead to gioss dehis¬ 
cence with direct approximation of the sinus and the duia 
Osteomyelitis of cancellous bone occuis 1 by direct spread 
into bone fiom the inflamed mucosa along pie-existing muco- 
periosteal extensions, S by foimation of a subperiosteal ab¬ 
scess with diiect exposure of bone to suppuration, and 5 by 
extension of micioscopic puiulent phlebitis from the mucosa 
into the spaces in the maiiow Extension to the bone occuiied 
aftei an acute exaceibation of the clironic infection In most 
cases extension is of this type 

S In one case in their series of 60 cases spread was via the 
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peiineural IjTnph spaces They stated that peiineural infec¬ 
tion around the laiger radicles above the ciibiifonn plate is 
fiequently seen in suppurative meningitis This finding, how¬ 
ever, does not imply spiead from the nose by peiineuial 
pathways unless the perineural sheaths of small radicles of the 
olfactory nerwe below the cribriform plate are also infected 
^^'^ren they are not, the large radicles above the cribriform 
plate are probably filled with purulent material by seepage 
from the affected subarachnoid space into peiineural sheaths 
as a result of high cerebrospinal fluid pressure 

3 Perivascular Ijmph channels also were found to be a 
pathway for infection Acute flare-up of a submucosal abscess 
causes a break through the capsule of the abscess to the 
subperiosteal space Infection is spiead from this point by 
the perivascular lymph channels of the perfoiatmg vessels 
through the entire thickness of the bone An extradural 
abscess is formed at this site 

4 Vascular spread by venous channels was noted Vessels 
connecting the mucopenosteum with the cranial sinuses and 
their tributaries may become the site of thrombophlebitis 
This is the usual manner in which infection spreads from the 
frontal sinus to the dura Extension of infection from the 
sphenoid and ethmoid sinuses by this means is rare 

5 Congemtal bony dehiscences may permit direct spread of 
infection 

6 Spread through a persistent cianiopharyngeal pouch oc¬ 
curred in one case 


CASES STUDIED 

During the past two years five patients have been observed 
at the Mayo Climc who develoxied acute purulent meningitis 
following intranasal operation for removal of nasal polyps 
Ethmoidectomy was performed m each case AU patients 
recovered 

No information is available to demonstrate the mode of 
infection of the mtracranial space One fact stands out in all 



176 SIMONTON &. ANTHONY MEN AFTER NAS POLYPEC 


cases headache, the sentinel sign of impending intiacianial 
complication, was noted within 36 houis aftei the opeiation, 
and in foui of the five cases the diagnosis of meningitis was 
definitely established within this penod The lapidity with 
which intiacianial infection developed, in oui opinion, indi¬ 
cates that infection leached the intiacianial space by eithei 
1 tiauma to the loof of the etlimoid oi the ciibiifoim plate, 
01 2 extension along a piefoimed pathway, the perfoiating 
veins communicating with meningeal veins, the peiivasculai 
lymph channels, the olfactoiy neives oi the peiineuial lymph 
spaces It does not seem leasonable that meningitis could 
develop as the lesult of osteomyelitis and subduial abscess in 
so shoit a time The absence of signs of thiombosis of majoi 
intiacianial venous sinuses indicates that extension did not 
occui by way of veins communicating with these sinuses 

The suigical technique employed in opeiations in these cases 
did not diffei fiom that used in othei similai cases m which 
intiacianial complications did not develop Piesenting polyps 
weie lemoved with the cold snaie The ethmoid cells weie 
bioken down with cuiettes and tissues lemoved with alligatoi 
biting f 01 ceps, caie being taken not to apply foice in a diiec- 
tion towaid the loof of the etlimoid cavity Evidence of 
cliiomc sinal infection was piesent in these cases Infection 
IS the rule when polyps aie of long standing and its piesence 
does not indicate that iisk of opeiation in these cases was 
unusual A pack of petrolatum gauze was placed in the nasal 
chambei m two of the five cases to maintain the position of 
ladium apphcatois The radium was lemoved aftei three 
houis, the packs aftei 24 houis We have no adequate explana¬ 
tion foi the occuilence of intiacianial infection in this gioup 
of patients 


REPORT OF CASES 

Case 1 (see Fig 1) A white man, aged 72 years, was examined Dec 12, 
1946 He had undergone nasal polypectomy In 1925 and 1938 In 1931, 
submucous resection of the nasal septum and a Denker operation on the 
right antrum had been performed 

On examination at the clinic, large polyps arising from the region of the 
middle meatus were present In each nasal chamber No pus was seen In 
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the nose Roentgen examination of the paranasal sinuses revealed thick¬ 
ened membrane and polypoid hyperplasia 

On Dec 24, 1946, Tvlth the patient under local anesthesia obtained by 
use of cocaine and procaine hydrochloride, numerous large polyps were 
removed and the ethmoid cells were exenterated Radium was applied to 
the ethmoid area on each side 

On Dec 25 1946 the patient complained of generalized headache and 
malaise Examination revealed slight rigidity of the neck The tempera 
ture rose rapidly to 105° F Spinal puncture was done and cloudy fluid 
was withdrawn The spinal fluid contained 4 100 polymorphonuclear leuco 



• Fig 1 Temperature chart Case 1 


cytes per cubic mllUmeter Culture revealed Diplococcus pneumoniae, 
group D 

Treatment consisted of administration of sodium sulfadiazine and 
sodium sulfamerazlne by the intravenous route These drugs were given 
by the oral route when the patient was able to cooperate The concentra 
tion of sulfonamide was 17 4 mg per 100 cc of blood on Dec 26 1946, 
and was maintained at more than 16 mg per 100 cc until Jan 11 1947 ' 
Following this the dosage was reduced and use of the drug was discon 
tinued on Jan 16 1947 

The sodium salt of penlcilUn was administered in doses of 30 000 Oxford 
units every three hours by the Intramuscular route In addition, the 
patient was given 20 000 Oxford units of penicillin by Intrathecal Injection 
on Dec 26, 27 and 28, 1946 

On this regimen the temperature subsided gradually and reached the 
normal level Jan 5 1947 

On Jan 7 1947 symptoms of acute infection of the abdomen developed 
Laparatomy was performed and an acute gangrenous gallbladder with 
stones was removed Recovery ensued and the patient was dismissed 
Feb 4 1947 


Case 2 (see Pig 2) A white man, aged 46 years, was admitted Feb 4 
1947 He complained of nasal obstruction which had been present nil hl« 
Ufe History did not reveal symptoms of allergy ^ " 

Examination revealed polyps In each middle meatus Polyps blocked 
the choana on the left side Thick pus was present In each nasal Xm 
stauses examination revealed thickened membrane In alllhn 
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Feb 10, 1947, uitJi the patient under local anesthesia, bilateral intra 
nasal operation ■was performed Polyps were removed from the middle 
meatus on each side The anterior ethmoid cells were exenterated The 
Intercellular septa were very thin The cells contained Inflamed mucosa 
and pus Nasoantral windows were made in each Inferior meatus The 
nose was not packed 

On Feb 11, 1947, at noon, the patient noted headache and had a chIU 
with sharp rise of temperature to 104° F He vomited and had an In\ol 
untary bow el movement in bed At G p m , slight nuchal rigidity was 
noted On Feb 12 the typical picture of meningitis was present Spinal 
puncture was done and cloudy fluid was withdrawn Laboratory exami 
nation of the spinal fluid revealed 6,700 cells per cubic millimeter Dlplo- 
coccus pneumoniae, group D was isolated by culture 

Treatment for meningitis was started on Feb 11, 1947 Penicillin was 
administered by tbe intramuscular route in doses of 20 000 Oxford units 
ever> three hours This dose A\a8 Increased on Feb 13, 1947, to 60,000 



Fig 2 Temperature chart Case 2 


units every three hours This treatment was discontinued on Feb 26, 
1947 

Sulfadiazine was administered orally in doses of 1 gm every four hours 
on Feb 11, 1947, this dose was Increased to 2 gm eveiy lour hours on 
Feb 12 and its use was continued to Feb 24, when it was reduced to 
1 gm every four hours This dosage was supplemented by the daily 
administration of 10 to 12 6 gm of sodium sulfadiazine by the Intravenous 
route from Feb 13 to 16 Despite these large doses, the concentration of 
sulfadiazine in the blood exceeded 11 mg per 100 cc on only one of these 
days Feb 14, when it was 16 1 mg Therapy was discontinued Feb 27, 
1947 

The temperature subsided by l>8i8 and reached an approximately nor 
mal level on Feb 16, 1947 

A complication which caused considerable concern was the development 
of marked rigidity of the abdomen 24 hours after the onset of symptoms 
of meningitis In view of history which was suggestive of peptic ulcer, 
perforation of peptic ulcer w-as suspected Because of the patient’s poor 
condition a nasal tube was inserted Into the duodenum and continuous 
suction was applied The patient at no time suffered fiom pain in the 
abdomen, or exhibited tenderness consistent with perforated peptic ulcer 
Rigidity of the abdominal muscles subsided after three days 
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A second complication Ti\hlch explains the difficulty of maintaining the 
desired concentration of sulfonamide In the blood was the de^ elopment 
of symptoms suggesting diabetes Insipidus The specific gravity of the 
urine before operation was 1027, and the day following operation was 
1020 After the onset of meningitis the specific gra^lty of the urine 
gradually decreased and reached the low le\ el of 1001 The patient 
exhibited marked thirst and drank large quantities of water After he 
was allowed out of bed he filled his own pitcher so that fluid charting 
was Inaccurate This condition improved after recovery 

The patient was dismissed from the hospital on Feb 27, and from the 
clinic on March 6, 1947 He returned Dec 1 1948 Mucopus was present 
in the nose No polyps were noted Specific gra\ity of the urine was 1 020 



Fig- 3 Temperature chart. Case 3 


1 QA 7 3) A White man, aged 48 years registered July iR 

e ® complained of nasal obstrucUon and sneezing when In contact 
with farm dusts In January, 1947, he caught cold and had suffered from 
^ diagnosis of asthmatic bronchitis was made NaLl 
e^In^on revealed bilateral polyps In the middle and superior mea^ 
^ fL present In the choanae on repeated observaUons Latatre 

antra was done with clear return, Roentgen examination Rhcrofa 
hlckened membrane In all the paranasal sinuses ^ BewiSon 
tests showed slight reactions to a few Inhalant allergens ation 

On July 24 1947, with the patient under local anesthesia an i 

operation was performed Frank pus was found In both sphenoid slnuR ^ 
and In the right maxillary sinus The walls of the affierior a^d posteTor 
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ethmoid cells were extremely thin and decalcified The ethmoids were 
exenterated Radium was applied to the sphenoethmoid recess on each 
side and maintained in position for thiee hours by a pack of petrolatum 
gauze The pack was removed 24 hours later 

On July 26, 1947, the patient complained of severe generalized headache 
and the temperature rose abruptly to 104 6° F He had no chills and no 
vomiting Slight rigidity of the neck was noted On July 26, signs of 
meningitis were w ell developed Spinal fluid withdrawn contained 6 378 
polymorphonuclear cells per cubic millimeter Diplococcus pneumoniae 
was Isolated by culture 

Treatment consisted of sulfadiazine administered by mouth The initial 
dose was 4 gm , the second dose, four hours later, was 2 gm and sub¬ 
sequently doses of 1 gm were given each four hours After 24 hours the 
concentration of sulfadiazine was only 3 7 mg per 100 cc Dosage was 
increased to 1 5 gm every four houis, which gave concentrations in the 
blood of 7 4 mg per 100 cc The patient did not tolerate higher doses of 
sulfonamide by mouth Oral medication was supplemented by intra 
venous injection of 5 to 10 gm of sulfadiazine dally, beginning Aug 3, 
1947, with resulting concentrations in the blood of between 12 and 17 mg 
PenlcllUn was administered by Intramuscular injection of 20,000 units 
every three hours, beginning at the time of surgery The dose of this 
drug was increased to 30 000 units every three hours at the onset of 
signs of meningitis Spinal fiuld was removed on July 26 and 31 and on 
Aug 3, 4, 6 and 12, 1947 

The patient made slow but steady Improvement from the onset of his 
symptoms until Aug 3, 1947, when headache vomiting and nuchal rigidity 
recurred At this time sodium sulfadiazine was given by intravenous 
Injection Improvement again followed, the temperature reaching normal 
Aug 12, 1947 He was dismissed from the hospital Aug 16 and from the 
clinic Aug 19, 1947 

The patient was observed in October, 1947 Pus was present in the 
upper part of the right nasal chamber This diminished after local treat 
ment No polyps were noted The patient had had no severe attack of 
asthma since his operation He was again observed Sept 1 1948, at this 
time he reported that he was having mild symptoms of asthma almost 
dally but no severe attacks A small polyp was present in the left naso¬ 
frontal duct and pus was observed around the polyp The polyp receded 
after removal of the pus with a suction cannula 

Case 4 (see Fig 4) A white man, aged 41 years was examined Jan 6, 
1948 His presenting complaint was "gas on the stomach " 

Examination of the nose was done because he complained of drainage of 
pus from the nose Rhinoscopy revealed atrophy of the nasal mucosa 
Multiple polyps which were bathed In pus were seen to arise from each 
middle meatus Roentgenograms showed thickened membrane and pos 
slbly polyps in each ethmoid Lavage of the antra returned mucopurulent 
material from the right, but the return from the left was clear 

On Jan 23, 1948, an Intranasal operation was done with the patient 
under local anesthesia The anterior ethmoid cells were exenterated 
The ethmoid cells contained hyperplastic mucosa and pus The naso- 
antral wall was removed in each Inferior meatus Polyps were present in 
the left antrum 

On Jan 26 1948 the patient complained of severe blfrontal headache, 
which he stated had begun the evening before Signs suggesting menln 
gltls were noted Cloudy spinal fluid was withdrawn The cell count was 
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inaccurate, due to clumping of the leucocytes Smear and culture did not 
reveal micro-organisms 

On the evening of Jan 25, 1948, a rise in temperature rvas noted, flexion 
of the nech -was sUghUy limited, and Kernlg’s sign was slighUy poslti^ e 
on the right side On Jan 26, clinical signs of menlngiUs were definite, 
although the temperature was lower and the patient felt much better 
Sulfonamide therapy consisted of sulfamerazlne given orally Pour gm 


FouxMim itASAL pocYP^noirc. 



Fig 4 Temperature chart, Case 4 


were given at the first dose, followed by four doses of 2 gm each and 
continued with 1 5 gm each four hours thereafter This dosage resulted 
in a concentration of 16 1 mg of sulfonamide per 100 cc of blood at the 
end of 24 hours, and the concentration was maintained between 14 6 and 
20 3 mg Penicillin was administered concurrently 


. responded rapidly to treatment The temperature dropped 

to 100 P one day after the initial rise and hecame normal Jan. 29 The 
patient ^as disi^ssed from the hospital Jan 31, 1948 He was Instructed 
to take 1 gm of sulfamerazlne four times dally 

evening of Feh 1 1948, and the foUowing 
projectile vomiting occurred He was readmitted to the hospital 
of ^ Neurologic examlnatiou and emXXn 

negative results During the following eight days 

rmatoea SLpS'lStil ?,b ?f ST™ U T“ 

had remained normal forseven davs temperatnre 
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Treatment follo\\ing readmisslon to the hospital consisted of Intra 
muscular administration of 20,000 units of penicillin every three hours 
from Feh 2 to 5, 1948, when the dose of penicillin was Increased to 100,000 
units every throe hours Sulfamerazlne by mouth, and sodium sulfadla 
zine by intravenous Injection were given In amounts adequate to main 
tain concent! atlons of more than 12 mg of the drug per 100 cc of blood 
Following his dismissal from the hospital he was given 600,000 units of 
procaine penicillin Intramuscularlj dally until his dismissal fiom the 
clinic 

Vase 5 (see Fig 6) A white man, aged 61 years, was first examined at 
the clinic on June 2, 1948 He complained of nasal obstiuction of 15 
years’ duration Nasal polyps had been lemoved In 1943 and again in 
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Fig 5 Tomporaturo chart Case C 


1947 He had suffered from headache In both the supinorbltal and occipl 
tal legions The occipital headache was relieved by massaging the mus 
cles of the neck He sneezed a few times each day 

Examination revealed multiple polyps In each side of the nose A large 
polyp protruded from the choana on the right side The sinuses could 
not be entered by probing Roentgenograms revealed thickened mem 
brnne and secretion In all sinuses of the anterior group Those of the 
posterior group were clear General physical examination gave negative 
results Systolic blood pressure was 120 mm of mercury, diastolic pres 
sure was 86 mm 

An Intranasal opeiatlon was done June 6 1948 Local anesthesia was 
used Multiple polyps were removed from the right ethmoid area by 
snare and biting forceps The walls of the ethmoid cells were thickened 
and the cells were filled with polyps The ethmoid was exenterated A 
nasoantral window was made and a huge polyp was removed from the 
right antrum The mucosa forming the ostium of the sphenoid sinus 
showed polypoid degeneration The ostium was enlarged The mucosa of 
the sphenoid was normal On the left side polyps were smaller Findings 
in the ethmoid capsule were similar to those on the right Polyps were 
removed and the ethmoid was exenterated The left sphenoid sinus was 
large and presented through a dehiscence In the root of the middle turbi 
nate At this point the patient went into a state of collapse and the 
operation was discontinued No packs were used 

The episode at the end of the operation consisted of paralysis of the 
right side of the body and aphasia for speech The patient was observed 
closely Motion of the extremities returned one hour and speech returned 
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two hours after the onset of the complication This episode was Inter 
preted as being due to vascular spasm 

The morning following operation the patient complained of generalized 
headache Speech was clear and there was no paralysis He complained 
of pain in the muscles of the neck Two hours later he became stuporous 
and the temperature rose to 102 8° P Moderate rigidity of the muscles 
of the neck was present. Spinal puncture was done The spinal fluid was 
turbid and contained leucocytes too numerous for accurate count Culture 
revealed nonhemolytic streptococci 

Penicillin In doses of 40 000 units was administered every three hours 
by Intramuscular injection At the onset of symptoms of meningitis, 
6 gm of sodium sulfadiazine were administered intravenously Following 
this Initial dose the patient was given 6 gm of sulfadiazine 3 gm. of 
sulfathlazole and 3 gm of sulfamerazlne dally Sulfonamide medication 
was discontinued after four days because of crjstallurla Concentrations 
of sulfonamide in the blood were 16 1 and 23 2 mg per 100 cc 

The patient made excellent progress His temperature became normal 
on the third postoperative day and remained normal Headache and 
numbness of the right leg persisted for three days He was dismissed 
from the hospital June 16, 1948 10 days after the onset of meningitis 
He was dismissed from observation June 21, 1948 


TREATMENT 

Study of this small gioup of cases gives support to the 
basic rules foi chemotheiapy of acute infection These lules, 
stated briefly, aie treat eaily, treat adequately and treat long 
enough In all cases administration of a diug of the sulfona¬ 
mide seiies was instituted immediately aftei the onset of intia- 
cranial complication was lecognized Vaiiations in the initial 
dosage of the diug and in the time requiied to achieve ade¬ 
quate concentration of the diug in blood are reflected gi*aphi- 
cally in the response of the patient to treatment In two cases 
in which treatment was reduced too early, meningeal symp¬ 
toms recuiied The dosage of sulfonamide should be con¬ 
trolled by deteiminations of the concentration of the diug in 
the blood In Case 2, because of the tremendous fluid ex¬ 
change, concentrations of sulfonamide remained low despite 
seemingly adequate doses of the diug In Case 5, the same 
dose resulted in high concentrations of the diug in the blood 

Penicillin is of limited value m prevention or tieatment of 
postoperative meningitis of nasal ongm Three of the five 
patients in this senes received penicillin from the time of 
operation Penicillin does not penetrate nen^e tissue or the 
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meninges, howevei, penicillin is of value in leducing the con¬ 
tinued spiead of infection fiom the pnmai'y focus to the 
memnges and for this leason should be admimsteied to these 
patients 


COMPLICATIONS 

Symptoms of acute abdominal disease developed duimg the 
couise of the illness in two cases It is foitunate that in the 
case in which lapaiotomy was necessaiy, the abdominal infec¬ 
tion developed aftei lecoveiy fiom the meningitis Certainly 
iisk of peifoiming a majoi suigical proceduie on a patient 
suffeiing from severe meningitis would be high 

Eigidity of the abdominal wall may be due to memngism 
The occuirence of this symptom in a patient severely ill and 
semistuporous cieates a diagnostic pioblem of the fiist mag¬ 
nitude The decision in favoi of conseivative management in 
Case 2 was a fortunate one 

Development of symptoms suggesting diabetes insipidus m 
Case 2 winch weie tiansient m duiation indicates pituitary 
dysfunction resulting fiom inflammation The influence of 
these symptoms on treatment of the infection has been noted 
It IS piobable that strict limitation of intake of fluid would 
have been valuable in this case 

COMMENT 

From the study of these five cases certain points should be 
emphasized in sumraaiy 

1 Meningitis is a definite risk in operations on the ethmoid 
for lemoval of nasal polyps 

2 Penicillin admimsteied postopeiatively does not pi event 
meningitis 

S The sulfonamides are the most valuable diug foi treat¬ 
ment of meningitis 

A Successful results lequiie early, adequate and prolonged 
sulfonamide therapy 
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5 Dosage of sulfonamides should be contioiled by detenni- 
nation of the concentration of the drug in the blood 

6 Comphcations of menmgitis may involve systems outside 
the central nervous system 
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USE OF THE ALNICO MAGNET IN BRONCHOSCOPY 
AND ESOPHAGOSCOPy 

Herman I Lapp, M D , 

Denvei, Colo 

A recent addition to the bionchoscopist’s aimamentarium 
in the foim of the alnico magnet has pi oven of gieat value 
foi the lemoval of cei-tain metallic foieign bodies fiom the 
bionchi, esophagus and stomach Lately, I have had giatify- 
ing lesuJts with this magnet in cases which previously had 
presented foimidable foieign body pioblems The facts of its 
adaptability, simplicity and safety may advantageously be le- 
emphasized 

Silbei, Kaplan and Epstein* lepoited its employment in 
1943 foi the lemoval of a padlock fiom a child’s stomach 
Equen= soon theieaftei elaboiated on its usefulness and 
desciibed the specifications of the magnet he devised foi use 
in the esophagus and stomach and of a smaller one foi the 
tzacheobioncliial tiee (see Fig 1) The magnet foi the esoph¬ 
agus and stomach is cylindiical, 5 cm in length by 0 5 cm in 
diameter, and is attached to a Levine tube, size 12F, pei- 
foiated neai its attachment to the metal to allow inflation of 
the stomach with an A stylet in the Levine tube increases 
its iigidity 

The magnet foi the tiachea and bronchi is smaller, 4 cm in 
length by 0 3 cm in diametei, and is attached to an uieteial 
catheter 

Alnico* IS an alloy of aluminum, cobalt, coppei and iron It 
is a permanent type of magnet, lequnes no electrical cuirent 
to energize it and is said to be capable of lifting objects 60 
times its own weight 


Editor 8 Note This ms received lit Laryngoscope Office and accepted for 
publication Nov 26 1948 
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Although the endoscopic extraction of most foreign bodies 
that have been aspiiated or swallowed has been satisfactorily 
standardized, the peroral removal of objects such as open 
safety pins from the esophagus and stomach,^ and straight 
pms from the smaller bionchi situated close to the diaphragm, 
IS difficult and frequentlv fraught with danger l^Tieie a^all- 
able, the use of the biplane fluoroscope has been of gieat 



pasnets designed by Equen for extraction of mngnotliablo 
foreign bodies At (A) Is shown the magnet for nse In the bronchi At 

esophagus and stomach with attachments for 

inauiiiating’ air into stomach. 


assistance Unfortunately, even in some of oui laigei com- 
mumties the biplane fluoroscope is not yet to be had Witlioui 
It, the extraction of a stiaight pm fiom a bionchus too small 
to permit its ^usuallzatlon with a bionchoscope is unceitam 
^ not unpossible ’ It is just in this tiTie of difficult foi oign 
body problem that the alnico magnet has been found to have 
great usefulness, as subsequent case lepoits will illiistiato 


Obnouslv, the object to be exti-acted with the magnet must 

d:pSrthe^rlrt 

an. safety p.ns no. 
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pms, which are now so fiequently swallowed, may be veiy 
diamatically extracted fiom the stomach with the alnico mag¬ 
net Pecuhaily, a bobby pin seems to have great difficulty m 
leaving the stomach, and wheie no piogiess has been appaient 
for several days it would seem best to “fish it out” with 
the magnet and thus spare the patient and paients needless 
anxiety 

Wheie an open safety pin, point up, is found lodged in the 
esouhagus, the magnet may be insei ted as a bougie and, undei 
ordinaly fluoioscopic guidance, the pin, in contact with the 
magnet, is diiected into the stomach By manipulations of 
the magnet and insufflation of the stomach with an, to allow 
the pin freedom of motion, the intiuder may leadily be flipped 
ovei so that its point now trails It may then be diawn 
upwards past the cardia and up the esophagus without undue 
resistance If it becomes detached at the ciicophaiyngeal con¬ 
striction at the upper end of the esophagus, as it sometimes 
may, the pm can then simply be extracted by inserting an 
esophagoscope and grasping it with forceps 

The question may arise as to the risk involved in the maneu¬ 
vers necessary to effect a change m the presentation of the 
open safety pin in the stomach The answer is that it is prac¬ 
tically nil, as the magnet’s pull against the point of the pin 
would appear to be insufficient to produce a perforating oi 
even traumatizing injury to the gastric mucosa Experimen¬ 
tally flipping the open safety pm with the magnet m the palm 
of one’s own hand will demonstrate that the magnet will 
become detached from the object before its point will cause 
pain or injury to the skin 

When confronted with the problem of extracting a straight 
pm from a peripheral bronchus, fluoroscopic guidance should 
also preferably be employed, as this will assist m directing 
the magnet into the proper branch bronchus Searching and 
grasping for the pm with forceps should not be the primary 
procedure if the use of the magnet is contemplated The mag¬ 
net should be tried first, especially if the pm is point up, as 
with its use the point is not so apt to be caught m the bron- 
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chial wall This often happens when the pm is giasped with 
forceps Application of the magnet at this junctuie may not 
succeed in lemoving the intiudei 

CASE BEPOBTS 

Case 13 0 age six years, was seen at St Joseph’s Hospital on July 
19 1946 at the request of Dr J F Harrington because of a straight pin 
that had become lodged in the child s hypopharynx (see Fig 2) Esopha- 



Flg 2 Straight pin In hypopharynx of a Blx-year-old child (Case 1) 


goscopy was prepared for a few hours later An Xray taken just prior 
to surgery showed the pin at about the previously found level The 
patient was anesthetized with ether and the pin searched for hut It 
could not he located in the pharynx or esophagus An X ray of the chest 
and abdomen was then made with a portable unit and the pin was found 
to have lodged In the lower portion of the right lung field, not far above 
the diaphragm (see Fig 3) A bronchoscope was inserted but the pin 
could not be visualized The alnico magnet was then introduced through 
the bronchoscope and after directing it Into a posterior branch bronchus 
of the lower lobe of the right lung the magnet was removed and the pin 
was found dangUng to its distal end 
Case 2 S D age 10 months, was seen at Childrens Hospital In con 
saltation with Dr Rex Murphy on Sept 18, 1946 on account of a straight 
pin that had lodged in the lower lobe of the right lung He prepared for 
bronchoscopy under makeshift biplane fiuoroscopic guidance (using a 
portable fluoroscope In addition to the fixed one) He visualized the pin 
point up in a lower lobe branch and grasped it with side-curved forcens’ 
On attempting to extract it, the point got caught in the mucosa of the 
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bronchial wall I then inserted the alnico magnet but the pin couid not 
be dislodged, apparently owing to the fact that its point was caught 
After further manipulation with forceps and with the aid of the iluoro- 
scopes, Dr Murphy shortly thereafter was able to extract the pin 








LAFF ALNICO MAGNET IN BRONCHO-ESOPH 


191 


Comment Experience with this case would indicate that application of 
the magnet for extracting a straight pm from the Inng should be the 
piimarv procedure rather than attempting its use followmg manipulation 
with forceps as prior to grasping it the point is less apt to be embedded 
in the bronchial mucosa 

Case 3 A. B age 10 months swallowed an open safeti pin on Sept 2S 
1946 The pin with its point up was found bv X rav to have lodged near 
the cardiac end of the esophagus (see Fhg 4) A member of the bron- 
choscoplc staff of the Colorado General Hospital was unsuccessful in his 
efforts to remore the safetv pm An X rar taken the following day 
showed the pin at approxlmatelv the same level Preparation was made 



Open safetv pin in the stomach of a child 10 montha old nftnr 
lodgment In the low er end of the eao%in!! 
^ici malilt 3)” extracted from the stomach bj uso of'^tho 


w aMco magnet the following morning honeier the rndlogrnm 
^en just prior to surgery revealed that the pin had descended inln ibn 
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account of a bobby pin lodged In her stomach for four days On Sept 23, 
1947 the patient ■was removed to Childrens Hospital and the alnlco 
magnet Introduced Into her stomach with fluoroscopic guidance The pin 
easily attached itself to the magnet and vas removed 

Case 5 J S, age three years, was referred by Dr Emanuel Friedman 
for the magnetic removal of a bobby pin -nhlch had been lodged In the 
child’s stomach for nine days Repeated Xrays had shown that the pin 
had not succeeded In passing the pylorus (see Pig 6) She vas removed 



Fig- G Bobby pin In the stomach of a three-> car-old child nine days 
after It had been swallowed The patient was given a Seldlltz powder In 
order to distend the stomach with gas as It could not otherwise be defi¬ 
nitely determined that the bobby pin v as actually In the stomach and not 
In a coll of Intestine Note that the pronged end of the pin Is caught In the 
pyloric ring (Case 5) 


to Children s Hospital on Dec 6 1947 the alnlco magnet was passed Into 
her stomach under fluoroscopic guidance and the bobbj pin promptly 
extracted 


CONCLUSIONS 

1 The alnico magnet is a useful addition to the endosco¬ 
pist’s armamentarium as an aid in the removal of magnetiz¬ 
able foreign bodies 

2 It IS a simple, safe mstiument and its use is relatively 
free from danger 

S The alnico magnet may render great assistance in the 
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exti action of open safety pins fiom the esophagus and stom¬ 
ach, and stiaight pins from the peripheiy of the lung 

-4 Fluoroscopic aid plays an essential pait in the manipu¬ 
lation of the almco magnet 
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INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY, 

LONDON, 1949 

The British Association of Otolaryngologists is organizing 
the Fourth International Congress of Otolaryngology, to be 
held in London from July 17 to July 23, 1949 There will be 
further meetings, for those who wish to go, at Oxford, Cam¬ 
bridge and Edinburgh on July 25 and 26 It is hoped that a 
full academic program will be arranged, and also various 
social functions 

The secretaiies of the National Otolaryngological Societies 
have been circularized and asked to send a hst of their mem¬ 
bers for individual notification Should any association not 
receive this letter, they should communicate with the General 
Secretary, F C W Capps, F R C S , 45, Lincoln’s Inn Fields 
London, W C 2 



BIFID EPIGLOTTIS REPORT OF A CASE * 
Fernand Montreuil, M D , 

New Yoik, N Y 

Malfoirmations of the laiynx aie veiy laie and among these 
the more fiequent ones aie those of the epiglottis (Beck and 
Schneidei^) 

Apart from the anomalies in shape, such as the exaggeiated 
infantile type and the bioad based flaccid epiglottis, theie aie 
only two othei malfoimations lepoited the bifid epiglottis 
and absence of the epiglottis 

In the case of bifid epiglottis the oigan is split in midline 
to a lessei oi gieatei degiee, fiom a meie indentation of the 
flee boidei to that of a complete split extending down to the 
petiolus In some of these cases the splitting of the cartilage 
would be moie extensive on anatomical examination than it 
would appeal on clinical examination Bifid epiglottis is of 
frequent occurience only if one includes small indentations of 
its free boidei (Weingaei'tnei’^) 

To the 16 cases found in the liteiatuie (Manifold,^ Macken¬ 
zie,* Schieiber,® Calmann,® Refslund," Henke,® Weingaeitnei,' 
Culp,® Jackson^®), the report of an additional case seems to be 
of interest 


case report 

On Feb 6 1947, K P a baby girl T\as admitted to the Babies’ Hospital 
at the age of six weeks, with the complaint of persisting respiratory 
stridor and dyspnea 

Family History Mother, 26 and father, 28, are both in excellent health 
neither one presents any malformation, nor is there any malformation 
known to have existed In either family for three generations Examine 


•From the Department of Otolaryngology of the Columbia University 
College of Physicians and Surgeons and the Presbyterian Hospital The 
author was assisted by a grant from the Hayden-Coakley Fund 

Editor’s Note This ms received In Laryngoscope OflBce and accepted for 
publication Dec. 24 1948 
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tlon of the larynx of both the father and the mother proved to be essen 
tlally normal 

Physical Examination on Admission Fairly ■nell developed and nour 
ished white, one-month premature female baby with slight Inspiratory 
stridor and retraction of the suprasternal spaces The baby has a good 
cry and Is alert 

The general physical examination is negati^e except for an extra digit 
on each hand (ulnar) and foot 

Laboratorj findings Including Xrajs of the esophagus were all essen 
tially normal 

On Feb 11, 1947, because of continued respiratory difficulty, a trache¬ 
otomy was performed under local anesthesia Except for a slight rise in 
temperature which lasted t^\o days the postoperative course was une^ ent- 
ful Shortly afterwards a direct laryngoscopy showed that the epiglottis 



tiF ? 1 Drawing of the epiglottis as seen through direct larjngoscopj 
-the larjngeal chink and most of the aryepiglottlc folds are masked bj the 
overlying epiglottic halves Note the left epiglottic half which lies on a 
deeper plane and whose tip is partly covered bj the right half 


was completely split In midllne from its free edge down to its base, 
forming two equal parts Both halves appeared to be v ery lax The left 
half was seen to lie deeper than the right one and the tip of the left 
half was somewhat obscured by the overriding right half (see Pig 1) On 
Inspiration both halves of the epiglottis and the aryeplglottic folds were 
seen to be sucked Into the glottic chink The glottic chink appeared to 
be reduced in size and a No 16 bougie could not be passed Subseauent 
la^goscoples showed essentially the same picture, and little if anv 
stlEening of the epiglottis could be noted 

It was at first thought that age might remedy this laxness and that tha 
epiglottis might regain some of its tonicity After oSinf toe baS 
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for some nine months, It becnrae evident that such would not be the case, 
and It was, therefore, decided to amputate the epiglottis 

On Dec IG, under general ether anesthesia the epiglottis was 

e\posed by suspension laryngoscopj and both halves of the epiglottis 
were amputated near the base Following operation, there appeared to 
be an Increase In the amount of secretions, but no postoperathe bleeding 
was encountered — swallowing was essentially normal On Dec 24, 1947, 
the tracheotomy was half corked, and on Jan 10 1948 was fully corked 
On Jan 19, 1948 the tracheotomy tube was removed and tracheotomy 
was allowed to close 

Laryngoscopy on Jnn 9, 1948 revealed a well healed epiglottic stump 
which now was not sucked In with Inspiration On Jan 26, 1948 the baby 
was discharged from the hospital and has remained well ever since The 
baby was last seen and Inryngoscoped In May at which time no change 
was noted The tracheostomy has closed over leaving a fairly large 
seal which It Is Intended to remove by plastic repair at a Inter date 

Among the 16 cases lepoited in the liteiatuie, theie are 
few with a complete splitting of the epiglottis Only two cases 
aie described in any detail 

Weingateitnei,= in 1920, desciibes the case of an adult on 
whom a miiroi examination levealed a split of the epiglottis 
extending fiom its fiee boidei to its infeiioi thud The 
infei 101 third oi base of the epiglottis appaiently piesented a 
split cartilage whose halves weie coveied ovei by nonnal 
mucosa It is inteiesting to note that this patient also pre¬ 
sented an extia digit on each hand and foot In his case 
lepoit, Wemgaeitnei states that only thiee othei cases aie to 
be found in liteiatuie He mentions Henke's foui cases, but 
somehow fails to include them, and, as foi Schieiber’s case 
which he also mentions, he omits it on the grounds that his 
description is not too clear, and Weingaertner refused to rec¬ 
ognize it as a case of bifid epiglottis On reviewing Schieib¬ 
er’s'' case, however, it appears unquestionably to be one of bifid 
epiglottis 

Of Henke’s® eight cases, four were admittedly marginal 
defects and are not counted, and of the remaining four cases, 
only in two was the split seen to extend down to the base 

The only case examined histologically is one lepoifed by 
Culp ” Here the bifid epiglottis was an accidental postmortem 
finding in a one-and-one-half-year-old baby girl On macro¬ 
scopic examination the epiglottis was split for a distance of 
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4 mm fiom its flee bolder On histological examination, how¬ 
ever, the cailalage was found to be split for a gieatei distance 
and extended down to its base The two halves of cartilage 
at the base were united by dense connective tissue Each half 
piesented two sepaiate chondrification centers 

Schreibei’s® case, contrary to Weingaertnei’s opinion, is 
thought to repiesent a case of bifid epiglottis 

Refslund’s' case can hardly be called a bifid epiglottis, as 
appaiently only the cartilage was split and not the covering 
mucosa 

Calmann’s® case not only piesented one midline split, but 
thiee, thus dividing the epiglottis into foui parts 

Manifold and Mackenzie’s oiigmal articles weie not to be 
found in New Yoik oi the Suigeon General’s Libiary 

The explanation of this malformation is not easy, mainly 
because of the fact that there is no unanimity among the 
authors concerning the development of the epiglottis 

The fiist appearance of the larynx is found in 6 mm em¬ 
bryos (25 to 26 days) (Souhe and Bardiei,^^ J E Frazer^^) 
At this time the respiiatory gioove is tiansformed into the 
laryngotracheal duct by lateial mesenchymal ingroivths At 
this stage also appears a large medial swelling on the anterior 
wall of the duct, the so-called furcula of His All authors 
agree that the fuicula of His takes part in the formation of 
the epiglottis thiough its posteiior poition and in the forma¬ 
tion of the tongue thiough its anterior portion Two points 
are contioversial, however whether the furcula is of bilateral 
origin 01 not, and whether the fuicula is the sole anlage of 
the epiglottis 

According to Frazei,^" whose work is about the most recent 
on the subiect, the epiglottis is derived solely from the fur¬ 
cula, which IS, fiom the very begiiming, of impaired and 
medial origin, the fourth branchial aiches playing no part in 
the formation of the epiglottis and only participating m the 
formation of the aryepiglottic folds 
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Oil the othei hand, Soulie and Baidiei concluded that the 
fui cilia had a bilateial oiigin These authois noted in veiy 
young embiyos (6 and 7 mm ) that as soon as the fuicula 
made its appeal ance, this swelling always piesented a small 
indentation of both its supeiioi and infeiioi boideis, thus 
attesting to a bilateial oiigin 

Eoth,^^ studying oldei embiyos, came to the conclusion that 
the epiglottis had both a medial and a bilateial oiigiii, because 
on his embiyos he found a small gioove just off niidhne on 
both sides, which giooves divided the swelling into tliiee dis¬ 
tinct parts, one medial and two lateial This tlieoiy would 
lendei the explanation of the case desciibed by Calmann much 
easiei 

Kallius,” noting the same findings, explained that the medial 
poition only contained caitilage and developed into the epi¬ 
glottis, wheieas the lateial poitions, devoid of caitilage, gave 
use to the aiyepiglottic folds 

Soulie and Baidiei" explain this medial poition as the 
lesultant of the fusion, in midline, of the two lateial portions 

A bifid epiglottis could easily be explained by assuming a 
bilateial aiilage of the fuicula, eithei thioiigh absence oi 
incomplete fusion of the lateial masses To a ceitain extent 
these cases of bifid epiglottis could be used as an indiiect pi oof 
foi the assumption of a bilateial oiigin of the epiglottis 
Additional pi oof can be gained by the fact that in ceitain 
animals a bifid epiglottis is known to exist, such as in the 
sea-lion (Negus") In Echidna, the epiglottis, although not 
showing any visible split, contains, neveitheless, two sepaiate 
halves of caitilage which aie united in midline by dense con¬ 
nective tissue (Negus) 

The final answei to this question will have to be found in 
furthei studies on the subject of the development of the epi¬ 
glottis 


SUMMARY 


A case of bifid epiglottis is leported, in which both halves 
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weie veiT flaccid and caused lai-j-ngeal obstruction which 
necessitated a tracheotomy, and later on, amputation of the 
epiglottis Sixteen cases aie mentioned in the literature 
Eleven of these cases are not consideied to lepiesent true 
bifid epiglottis 

The embryologj^ of the epiglottis is discussed in an attempt 
to explain this malformation and the assumption of a bilateral 
eral oiigin of the epiglottis with absence or incomplete fusion 
between the two parts most easily explain the bifid epiglottis 
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Phylogenesis of the Ear Bv Louis Guggenheim, M D Associate Profes 
sor of Otolarmgology .Xjulversitv of Southern California formerlv 
Assistant Professor of Otolarvngology Washington Unlversltv School 
of Medicine St Louis formerlv Research Associate Unlversltv of 
California Los Angeles Fellow of the American Medical Association 
American College of Surgeons American Otological Societv Amerl 
pan Larvngologlcal Rhinologlcal and Otological Societv Inc., Amen 
can Academv of Ophthalmology and Otolarvngologv, etc Two hun¬ 
dred seventv-one pages and Index with 196 illustrations Culver 
Citv, Calif Murrav &. Gee Inc , 1948 Pnce $12 50 
Dr Guggenheim s interest in the comparative aspects of the ear is to 
he hlghJv commended There are certainly few otologists who would 
undertake a s imil ar task. 

It is unfortunate that the book is too superficial in its scope to be of 
much if anv scientific value This is apparentlv not the purpose for 
which it is intended because In the Foreword it is mentioned that its 
contents are pnmarUv dedicated to the otologist- Aside from the fact 
that the book Is pleasant reading it lacks in detailed information and 
cannot he considered as a valuable reference book. 

The first half of the book Is devoted to the phvlogenedc development 
of the ear in invertebrates It is apparent that standard elementarv text 
books of zoologv and comparative biologv have furnished the chief sources 
of information for these chapters Whole phvla are disposed of in one or 
two paragraphs although further detail must exist In the literature On 
page 51 there are three phvla discussed 

There should have been some attempt made to consider the extensive 
literature which exists on the balancing mechanisms in lower forms He 
attributes the efflclencv of the balancing mechanism in protozoa to pro 
toplasmlc densitv, which is certainlv not the case 

A considerable amount of the 277 pages is given up to illustrations 
Manv of these are good but there are also poor ones The photomicro 
graphs in several Instances are indistinct The descriptions accompanving 
the illustrations are sometimes incomplete For example in showing a 
rat embrvo section it is labeled comparable to a human embrvo of two 
and a half months Although the text mentions the age of the rat 
embryo it is not included with the Ulustratlon. 

The large type and number of illustrations make the text extremelv 
easv to read. w "P c 
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MISSISSIPPI VALLEY MEDICAL SOCIETY 
1949 ESSAY CONTEST 

The Ninth Annual Essay Contest of the Mississippi Valley 
Medical Society will be held in 1949 The Society will offei a 
cash piize of $100 00, a gold medal, and a ceitificate of awaid 
foi the best unpublished essay on any subject of geneial 
medical inteiest (including medical economics and education) 
and practical value to the geneial piactitionei of medicine 
Certificates of merit may also be gi anted to the physicians 
whose essays aie lated second and thud best Contestants 
must be members of the Ameiican Medical Association who 
are residents and citizens of the United States The winner 
will be invited to present his contribution before the Four¬ 
teenth Annual Meeting of the Mississippi Valley Medical 
Society to be held in St Louis, Mo, Sept 28, 29, 30, 1949, the 
Society reserving the exclusive right to fiist publish the essay 
in its official publication — the Mississippi Volley Medical 
Jouinal (incoi-porating the Radiologic Review) All contri¬ 
butions shall be typewritten in English in manuscript fonn, 
submitted in five copies, not to exceed 6,000 words, and must 
be received not later than May 1, 1949 The winning essays 
in the 1948 contest appear in the January, 1949, issue of the 
Mississippi Valley Medical Journal (Quincy, III ) 

Fui-thei details may be secured from Dr Harold Swanberg, 
Secretary, Mississippi Valley Medical Society, 209-224 W U 
U Building, Quincy, Ill 
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THE AMERICAN LARYNGOLOGICAL, RHINOLOGICAL 
AND OTOLOGICAL SOCIETY, INC 


The annual meetings of the Tiiological Society’ and the 
Bioncho-Esophagological Association will be held concuiient- 
Ij^ at the Diake in Clucago on April 18, 19 and 20, 1949 A 
joint meeting of these two societies will take place Tuesday 
morning, Apiil 19 On the othei days the Tiiological Society 
will meet in the mornings and the Bronchoscopic Society in 
the afternoons 

We also call youi attention to these dates and places 

Ameiican Board of Otolai-jnigology—Maj*^ 11-14, 1949, New 
York City 

American Lai'jmgological Association — May 16-17, 1949, 
New York City 

Ameiican Otological Society—May 18-19, 1949, New York 
City 

In Older to facilitate the cooidination of national meetings, 
the Bronchoscopic, the Otological, the Lai-joigological and the 
Tiiological Societies aie consideiing a five-year plan of dates 
and places By adoption of such a scheme we hope to reduce 
the traveling mileage and the amount of time away from our 
offices Foi additional infoimation, wiite to Dr C Stewart 
Nash, Secretaiy, 708 Medical Arts Building, Rochester 7 
N Y 
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FED 1, 1949 

HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

As of February 1, 1949 

Acousticon Model A-lOO 

Manufacturer Dictograph Products Corp, 680 Flftli Ave New York 19, 
N y 

Aurex (Semi-Portable) , Aurex Model C-B, Model C-A, Model 
F and Model H 

Manufacturer Aurex Corp , 1117 N Franklin St, Chicago, Ill 

Beltone Mono-Pac, Beltone Haimony Mono-Pac 

Manufacturer Beltone Hearing Aid Co, 1460 W 19th St, Chicago, III 

Dysonic Model 1 

Manufacturer Dynamic Hearing Aids, 43 Exchange PI, New York B, 
N Y 

Electroeai Model C 

Manufacturer American Earphone Co, Inc, 10 East 43rd St, New 
York 17, N Y 

Gem Hearing Aid Model V-36 

Manufacturer Gem Ear Phone Co, Inc, 60 W 29th St, New York 1, 
N Y 

Maico Type K, Maico Atomeer 

Manufacturer Maico Co , Inc , North Third St, Minneapolis, Minn 

1947—Meais Aurophone Model 98, Meais Auiophone Model 
200 

Manufacturer Mears Radio Hearing Device Corp , 1 W 34th St, New 
York, N Y 

Miciomc Model 101 (Magnetic Receivei) 

Manufacturer Micronic Co , 727 Atlantic Ave , Boston 11 Mass 
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Microtone T-3 Audiomatic, Miciotone T-4 Audiomatic, Micio- 
tone T-5 Audiomatic 

Manutacturer Microtone Co 4602 Nicollet A\e, Minneapolis 9, Minn 

National Cub Model, National Standaid Model, National Stai 
Model 

Manufacturer National Hearing Aid Laboratories, 815 S Hill St Los 
Angeles 14, CaUf 

Otarion Model A-1, Otarion Model A-3, Otarion Models A-4 J 
and S, Otaiion Model E-1, Otaiion Model E-IS, Otaiion 
Model E-2 

Manufacturer Otanon Hearing Aids, 159 N Dearborn St, Chicago, Ill 

Para VOX Models VH and VL, Paiavox Model XT, Paravox 
Model XTS 

Manufacturer Paraphone Hearing Aid, Inc 2056 E 4th St, Cleveland, 
Ohio 

Precision Table Healing Aid 

Manufacturer Precision Electronics Co, 850 W Oalrdale, Chicago 14 

m 

Radioear Masterpiece, Radioear 45-CM, Radioeai Model 
45-M-magnetic air conduction receiver, Radioear Model 
45-M-inagnetic bone conduction leceiver, Radioeai Pei- 
mo-Magnetic Uniphone 

Manufacturer E A Myers Sons, 306 Bet erly Rd , Mt Lebanon Pittrt 
burgh Pa 


Ravox (Semi-Portable) 

Manufacturer Zenith Radio Corp 6001 W Dickens Ave, Chicago, Ill 

Silver Micionic Heaiing Aid Model 101, Silver Miciomc Hear¬ 
ing Aid Models 202M and 202C 

Manufacturer Micronic Corp 101 Tremont St, Boston 8, Mass 
Solopak Hearing Aids 

Electronics Corp, 160 Main St, Peabody, 


Sonotone Audicles No 530, No 531 and No 633 qnn.f 
Model 600, Sonotone Model 700, Sonotone Sefoor" 

Manufacturer Sonotone Corp, Elmsford N Y 
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Supeifonic Heaiing’ Aid 

Manufacturer American Sound Products Inc, 2464 S Michigan Ave, 
Chicago, Ill 

Telex Model 22, Telex Model 97, Telex Model 612, Telex 
Model 900, Telex Model 1020, Telex Model 1550 

Manufacturer Telex Inc Minneapolis 1, Minn 

Tonemastei Model Royal 

Manufacturer Tonemasters Inc, 1627 Pacific Ave Dallas 1, Tex 

Trimm Vacuum Tube No 300 

Manufacturer Trimm, Inc 400 W Lake St, Llbertyville, HI 

Unex Model “A ” 

Manufacturer Nichols <S, Clark, Hathorne, Mass 

Vactuphone Model 3 

Manufacturer Allen Howe Electronics Corp , Salem, Mass 

Western Electiic Orthotionic Model, Westera Electiic Model 
63, Western Electinc Model 64, Western Electric Models 
65 and 66 

Manufacturer Western Electric Co Inc, 120 Broadway New York 5 
N Y 

Zenith Radionic Model A-2-A, Zenith Radionic Model A-3-A, 
Zenith Radionic Model B-3-A, Zenith Model 75 

Manufacturer Zenith Radio Corp 6001 Dickens Ave Chicago Ill 


All of the accepted heaiing devices employ vacuum tubes 


DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOQICAL SOCIETY 

President X)r Marvin F Jones 121 E 60tli St l^evr York 22 N Y 
Secretary Dr Gordon D Hoople, Medical Arts Bldg Syracuse 3 N Y 
Meeting Nevr York, N Y May 18 19, 1949 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Frederick T Hill, Professional Bldg , WaterviUe Me 
Secretary Louis H. Clerf, 1530 Locust St. Philadelphia 2, Pa. 

Meeting New York N Y Mav 16-17 1949 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr John J Shea, 1018 Madison Ave , Memphis, Tenn. 
Secretary Dr C Stewart Nash 708 Medical Arts Building Rochester, 
N Y 

Annual Meeting Chicago ni Hotel Drake April 18 20, 1949 ^ 

AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Fletcher D Woodward, 104 E Market SL, Charlottes 
vUle, Va. 

Secretary Dr James M. Robb 641 David Whitney Bldg, Detroit, Mich 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Conrad Behrens 35 E 70th SL New York, N Y 

President Elect Dr J JIackenzie Brown 1136 W 6th SL Los Aneplec 
Calif. 

Executive Secretarv Dr WilUam L Benedict Mevo Clinic Rochester 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 
President Dr Rea E Ashlev 384 Post SL San Francisco Calif 
Secretary Treasurer Dr Joseph Hampsev, S06 Mav Bldg, Pittsburgh 22 
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AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting New York, N Y , May 1114, 1949 


PAN AMERICAN ASSOCIATION OF OTORHINOLARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 
President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 266 S 17th St, Philadelphia, Pa 
Second Pan American Congress of Oto Rhino Laryngology and Broncho- 
Esophagology Montevideo, January, 1960 


AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 
President Dr Paul Holinger, 700 N Michigan Ave , Chicago 11, Ill 
Secretary Dr Edwin N Broyles, 1100 N Charles St Baltimore 1 Md 
Meeting Chicago 111, April 18 20, 1949 


LOS ANGELES SOCIETY OF OPHTHALMOLORY AND 
OTOLARYNGOLORV 

President Dr Colby Hall 
Secretary Treasurer Dr Warren A Wilson 
Chairman of Section on Ophthalmology Dr John A Bullls 
Secretary of Section on Ophthalmology Dr Rodman Irvine 
Chairman of Section on Otolaryngology Dr Leland G Hunnlcutt 
Secretary of Section on Otolaryngology Dr Alden H Miller 
Place Los Angeles County Medical Association Bldg 1926 Wllshlre 
Blvd , Los Angeles, Calif 

Time 6PM, fourth Monday of each month from Sentember to May, 
Inclusive 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 
President Dr Alfred Schattner, 116 E 61et Street New York 21, N Y 
Secretary Dr Norman N Smith, 291 Whitney Avenue, New Haven 11, 
Conn 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr Kate Savage Zerfoss, 166 Eighth Ave, North Nashville 3, 
Tenn 

Chairman Elect Dr Calhoun McDougall, 703 Medical Arts Bldg, At 
lanta 3, Ga 

Vice Chairman Dr V R Hurst 316 N Center St, Longview, Tex 
Secretary Dr Alston Callahan, 908 S Twentieth St, Birmingham 6, Ala 
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THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 

PreEident Dr iL Valentine Miller 114 W Phil Ellen SL PhiladelpWa 
Pa 

Vice-President Dr Thomas F Fnrlong Jr 36 Parking Plaza Ardmore 
Pa- 

Treasurer Dr Harrv P SchencL 1912 Spruce St- Philadelphia Pa 
Secretarr Dr VTllliam J Hitschler 5 E Chestnut Hill Are Philadelphia 
IS Pa 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr ^ icente Banet- 
\ ice-Presidente Dr Josfi Lastra- 
becretano Dr Renfi Smith 
\ Ice-Secretano Dr Luis Rodriguez Baz 
lesorero Dr Antonio Rodrigues Diaz 
\ ice-Tesorero Dr Tomis Armstrong 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS 

President Dr Joao Penldo Bumier 
First Secretarr Dr Gabriel Porto 
Second Secretarr Dr Roberto Barbosa 
Lihranan Treasurer Dr Leoncio de Souza Queiroz 
Editors for the Archives of the Societv Dr Gnedes de Melo Filho 
Dr F J Monteiro Sales and Dr Jose Martins Rocha 

COCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

ITesidente Dr Aldo Remorlno 
1 ice-Ihnsidente Dr Luis E Olsen- 
Secretano Dr Eugenio Romero Dlaz- 
Tesorero Dr Juan Manuel Pradales 

1 ocales Dr Osraldo Suhrez Dr Xondier Asls R-, Dr Jorge Bergallo 
Totre- 
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HYDROPS OF THE LABYRINTH CASE REPORT 
COAGULATION OPERATION. CLINICAL COURSE AND 
HISTOPATHOLOGY 

Kexketh M Day, M D Pittsburgh, Pa , and 
JOHN' R DrsTSAY, M D ,T Chicago, HI 

A white male, age 56, was admitted to Pittsburgh Eye and 
Ear Hospital, March 4, 1942, with a history of repeated 
paroxysmal attacks of vertigo during the past eight rears, 
associated with a low-pitched loarmg tinnitus and graduallv 
mcreasing deafness m the right ear The vertigo attacks were 
described as a feehng of objects rotatmg from right to left 
when upright ^Mien lymg down, the foot of the bed seemed 
to drop and objects whirled forward over his head The dura¬ 
tion of the attacks varied from a few minutes to ovei an hour 
and were usually accompamed bv nausea, vomitmg and pros¬ 
tration The most recent attack occuned a week before admis¬ 
sion while the patient was driving a car, causmg him to drive 
off the road and wreck the car Between the acute attacks of 
vertigo he frequently felt dizzrv and unsteadv, and the roaimg 
tinmtus in his right ear was constantiv piesent He had been 
under treatment by several doctors durmg the previous three 
years Treatment included ammonium chloride and salt-free 
diet, also mcotimc acid He had received no relief from treat¬ 
ment and was desperate His past medical historv was not 

•Unlvfrsltr of Pittsburgh. 

IDlvislon of Otolarvngologv the rnlierslt^ of Chicago 
PumJ^Suou'''P lh If Lar^goscope Office and accepted for 
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DAY &. LINDSAY HYDROPS OF LABYRINTH 


Significant except foi a tendency to liigh blood piessuie foi 
the past five yeais 

On local physical examination the nose and thioat weie 
negative The eaidiums weie in good position and lathei 
opaque Theie weie no scais visible Maiked diminution of 
healing in the light eai He could not heai a C-4 folk in the 
light eai Rinne was positive and the Webei test lateiahzed 
to the left eai No spontaneous nystagmus Caloiic test 
showed only slightest lesponse fiom the veitical canals, mod¬ 
el ate leaction fiom the hoiizontal canals aftei douching foi 
one minute with watei at 52“ F X-iays showed pneumatic 
mastoids 

Geneial physical and neuiologic examinations weie negative 
except foi model ate hypei tension and aiteiioscleiosis B P , 
158/90 Heait slightly enlaiged, with some mitial insuffi¬ 
ciency 

A diagnosis was made of Menieie’s disease oi hydiops of 
the light labyiinth 

Opeiation Maich 6, 1942 Thiough a postauiiculai incision 
the mastoid coitex was exposed and the antium opened by 
means of dulls The opening into the antium was enlaiged 
and the outei wall of the aditus lemoved, thus exposing the 
incus The hoiizontal canal was then skeletonized A window 
was made into the hoiizontal semiciiculai canal medial to the 
shoit piocess of the incus The endosteum was lemoved and 
the membianous canal could be visualized but did not seem to 
be distended A fine needle was passed thiough the opening 
in the canal foiwaid into the vestibule Thiee applications 
of a mild coagulating cuiient, of about one-half second each, 
weie then made to the needle A stiong facial spasm occuiied 
with each application The needle was withdiawn and the 
mastoid cavity allowed to fill with blood The incision was 
closed with clips 

Postopeiative convalescence was lapid The patient was 
able to sit up and eat the next day Veitigo was modeiate and 
noticeable only on moving the head On the foui-th day the 
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patient was able to get out of bed A spontaneous lotaiw 
nystagmus \\as seen when looking to the left, but was not 
apparent when the eves weie turned to the nght or stiaight 
ahead The loaiing tinnitus was still piesent but was not as 
loud as befoie opeiation The patient claimed he could hear a 
radio with his right ear when he stopped his left with his 
finger Ten days following operation the patient was walking 
without assistance There was some unsteadiness The wound 
was healed and the dressing discarded He was discharged 
on the eleventh dav 

One month following operation he lepoiied that he was 
free of dizziness Some difficultj’’ finding his way in the dark 
The roaring tinnitus was still piesent but not nearly so loud 
as before operation Hearing in the operated ear was improv¬ 
ing, though sounds seemed somewhat “fuzzj"” in that ear 

Six months following operation the patient was seen again 
He felt fine, was free of dizziness and had gained 20 pounds 
He no longer had any difficultj’' getting around at night He 
claimed to be able to hear “twice as w ell” as before operation 
Tinnitus still piesent, though not constant A caloric test 
done at this time produced no response from the nght ear 
when douched with water at 46" F for one minute On stand¬ 
ing up, the Romberg test -^as negative Douching the left ear 
for 10 seconds produced active responses from all canals 

Dunng the next foui i ears this patient was seen at irregu- 
lai inteiwals and he was twice admitted to the hospital for 
treatment for arteriosclerotic and hj-pertensne heart disease 
with congestii e failure On one occasion he reported an objec¬ 
tive \ertiginous attack lasting 24 houis, accompanied bj' vom¬ 
iting, but this was associated with numbness and loss of 
function of the right side of the bodj' It was diagnosed as 
ceiebral angiospasm and not labj-rinthine disease 

The last otological examination was made in May, 1946 At 
that time he still had a blo-wing, soft tinnitus in the right ear 
and sounds seemed blurred in that ear, though he claimed that 
he could use the nght ear m telephoning Dunng the next 
rear he deieloped increasing signs of cardiac decompensation 
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and finally expiied m another hospital of congestive failure 
in August, 1947 The temporal bones were removed within a 
half hour and were slupped to Di Lindsay for study 

HISTOPATHOLOGICAL EXAMINATION 

The temporal bones were received in 20 per cent formalin 
solution They had been removed and placed in the fixative 


AUDITORY FUNCTION 
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PK£ O^tMTION 0^0" 42 X_X 
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7-21 X X 
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solution at about four hours after death They were decalci¬ 
fied, imbedded in celloidm, sectioned seiially,»and every tenth 
section stained with hematoxylin and eosin 

Left I'empoial Bone Middle Ear The tympanic membrane 
and middle ear air spaces and ossicular chain were normal 
Pneumatization was limited to the mastoid portion 

Innei Ear The membranous structures were fairly well 
preserved The perilymphatic spaces were normal through¬ 
out The endolymphatic system also was normal Reissner’s 
membrane was in the normal position, and the saccule, utricle 
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The sense oigans in the saccule, utiicle and ampullae 
showed no abnoimality 

The stiia vasculaiis appealed appioximately noimal 

The tectoiial membiane was mostly in contact with Coiti’s 
organ but was shi unken and thinned out in appeal ance 

Corti’s oigan also showed evidence of some shiinkage, the 
pillars distoited slightly as if by pulling towaids the spiral 
lamina The haii cells weie well enough preseived to detei- 
mine then piesence and showed no evidence of reduction in 
numbei (see Fig 2) 

The spiral ganglion showed some reduction in the numbei 
of cells in the basal coil 

Comment The only abnoimality found in the middle oi 
inner eai was a moderate deciease in the numbei of ganglion 
cells in the basal coil 

Right Tempoiul Bone Middle Eai The eaidium, middle 
ear pioper and ossiculai chain showed no significant abnor¬ 
mality The petrous pyramid was not pneumatized 

The mastoid contained a single large cavity lined by faiily 
thin mucoperiosteum There was very little evidence of new 
bone having formed along the margins The operative defect 
had apparently remained its full size and healed without evi¬ 
dence of inflammatory reaction 

Inner Ear The endolymphatic spaces showed an advanced 
degree of dilatation (see Fig 3) 

The cochlear duct was dilated to the extent that the ves¬ 
tibular scala was obliterated throughout almost its full extent 

The saccule was extensively dilated, with beginning exten¬ 
sion into the small end of the horizontal canal The saccular 
macula showed no definite abnormality 

The utricle was almost entirely destroyed and the macula 
was no longer present The horizontal canal was filled by new 
bone and fibrous connective tissue from the ampulla to within 
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a short distance of the entiance of the small end of the canal 
into the vestibule The fibious tissue, along with some bony 
trabeculae, extended forwaid into the vestibule to obhteiate 
the utiiculai macula and almost all of the space occupied by 
the utricle A thin layei of fibious tissue containing bone 
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deposits extended down ovei the innei suiface of the stapes 
footplate New bone also filled the ampulla of the supeiior 
veitical canal and extended upwaid and aiound to within a 
short distance of the common cius The ampulla of the pos- 



^ Right cochlea, Mldmodlolar section showing extreme dilatation 
of the cochlear duct moderate atrophy of the stria vascularis and degen¬ 
eration of ganglion cells and nerve fibres In the basal coil 
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tenor seniicirculai canal showed distortion of the ampullae 
wXbut the membranons canal was othenvise nomal 



Fig 5 Right cochlea Higher magnification of the dilated cochlear duct 
In the basal coll showing the atrophied stria vascularis and the degenerated 
Cortl 8 organ The clear horizontal streak In the central part ol Cortl 8 
organ represents the tectorial membrane which had apparentlj become at¬ 
tached and otergrovrn by cells extending from the lateral margin (cells of 
Hensen and Claudius) 
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The endolymphatic duct and sac showed no definite abnor¬ 
mality The appeal ance of this stiuctuie on the two sides was 
similai The vestibulai scale was almost completely occupied 
by the dilated cochleai duct The tympanic scale was noimal 
except foi a mound of loose fibiillai connective tissue attached 
to the edge of the lound window membiane and medial bony 
max gin 

The cochleai duct showed no fibiosis oi osteogenesis There 
was a small accumulation of amoiphous appealing material 
on the spiral lamina in the middle coil The stiia vascularis 
had undergone atrophic changes and been reduced almost to 
half the size of that in the opposite ear 

Coiti's organ and the tectorial membiane presented an unus¬ 
ual appearance (see Figs 6, 6, 7) In the basal coil and 
extending up through the first half of the middle coil, the 
tectorial membiane had become detached from the limbus and 
had apparently become attached to and incorporated into the 
remnants of Coi-ti’s organ 

While the histologic picture is not easily interpreted, it can 
be observed that the hair cells and Deitei’s cells in these coils 
were apparently absent, but that remnants of the inner and 
outer pillars were present The displaced tectorial membiane 
could be seen draped over these structures and was in turn 
covered by a layer of cells extending fiom the cells of Claudius 
medially almost to its inner free margin, where it could be 
seen projecting upwards between this covering layer of cells 
and the remnants of the pillars below (see Figs 5 and 6) At 
about the midregion of the middle coil the appearance had 
changed gradually (see Fig 6) The tectorial membiane had 
become less deeply incorporated with CoitTs organ and at the 
upper part of the middle coil was seen to be attached to and 
partly overlying the limbus while still connected at its tip to 
the degenerated CoiTi’s organ In the upper coil the tectoiial 
membiane could be seen lying on the spiral lamina, at some 
distance tiom the organ of Coiti The dislocation of the tec- 
trial membiane in the upper coil as seen in the preparations 
was irregular and may have been due to artefact 
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The transition from the conditions found in the basal coil 
and lower half of the middle coil to that found in the upper 
end of the middle and in the upper coil had apparently been 
irreg:ulai At one point near the begmning of the upper coil 
the tectoiial membrane lav up o\er the limbus and Corti’s 
organ, although, somewhat flattened out, shows a semblance 
of the normal appearance (see Fig 7) The pillars were lec- 
ognizable as well as Hensen’s cells, and in the mtervening 
space could be seen nuclei and somewhat distorted cells which 
undoubtedly were hair cells and Deiter’s cells The flattemng 
out of Corti’s organ at this aiea and in the upper coil is so 
extreme as to prevent easv recognition of cell structure, but 
the possibilitv exists that this flattenmg out may not have been 
present during life 

In the upper coil the tectoiial membrane was not attached 
to the organ of Corti but was displaced to some distance In 
part of this coil some of the structure of the much flattened 
out organ of Corti could be made out The cells of Hensen 
were most clearlv discermble, but the presence or absence of 
hair cells was usually in doubt The nerve fibres could be 
traced to the pomt where they passed upward through the 
basilar membi*ane in all coils 

The spiral ganghon showed a diminution of cells as v ell as 
ner\ e fibres m the basal coil to a greater degree than was seen 
in the healthv ear (see Figs 3 and 4) 

Summary of Histopathologic Findings The left ear showed 
a normal endolvmphatic system, a normal cochlear duct, stna 
xascularis and Corti’s organ. Some atrophy of ner\e cells in 
the spiral ganghon of the basal coil was present, but not 
greater than is commonly found in this age period. 

The right ear contamed an advanced degree of hj drops of 
the so-called “idiopathic” type 

The coagulation procedure had destroyed the ampullae and 
all of the proximal limbs of the horizontal and superior ver¬ 
tical canals and the utricle New bone and fibrous tissue 
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leplaced these structuies, the latter extending down to covei 
all but the iowei maigin of the stapes footplate 

The vestibulai scala was obliteiated by the dilated cochleai 
duct The stiia vasculaiis showed model ate atiophy 

Coiti’s oigan and the tectoiial membiane weie fused to- 
gethei in the basal and most of the middle coil with an appai- 
ent obliteration of haii cells The nei ves could be seen passing 
up through the basilai membiane into the lemnants of the 
organ of Coiti 

In the uppei coil the structuie of the oigan of Coiti could 
be moie cleaily distinguished In some slides the piesence of 
hail cells as well as then supporting cells seemed faiily defi¬ 
nite Theie was a slightly greatei degiee of atrophy of gan¬ 
glion cells and neive fibies in the basal coil than in the oppo¬ 
site ear 

The opeiative cavity in the mastoid had shown no tendencv 
to fill in with new bone, but had become a laige an cell lined 
by thin mucoperiosteum 


COMMENT 

Certain points of significance have been demonstiated by 
tins case 

The mastoid defect showed no tendency to fill m with new 
bone Piactically no signs of osteogenesis weie evident along 
the margins 

The coagulation piocedure had accomplished the objective m 
destioying the utiicle and two semicircular canals The pos¬ 
tal loi canal and the saccule were still piesent, while the sac- 
culai macula appeared normal 

The presence of good hearing in this ear seems difficult to 
understand in view of the condition of Coiti’s oigan and the 
tectorial membiane m the basal and middle coils The exist¬ 
ence of a Corti’s organ which might be capable of function m 
at least part of the upper coil seemed fairly definite, but the 
histopathologic appeal ance of the tectorial membrane, and the 
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component parts of Corti’s organ in the basal and nearly all 
of the middle coils strongly suggested degenerative changes 
incompatible with function The conclusion seems indicated 
that the extent of auditory function represented in Fig 1 may 
have occurred without the aid of sensory cells in the basal and 
middle coils 


MISSISSIPPI VALLEY MEDICAL SOCIETY 
1949 ESSAY CONTEST 


The Nmth Annual Essay Contest of the Mississippi Valley 
Medical Society vnll be held in 1949 The Society will offer a 
cash prize of ?100 00, a gold medal, and a certificate of award 
for the best unpublished essay on any subject of general 
medical mteiest (mcluding medical economics and education) 
and practical value to the general practitioner of medicme 
Certificates of merit may also be granted to the physicians 
whose essays are rated second and third best Contestants 
must be members of the American Medical Association who 
are residents and citizens of the Umted States The winner 
will be mvited to present his contribution before the Four¬ 
teenth Annual Meeting of the ^Mississippi Valley Medical 
Society to be held m St Louis, Mo , Sept 28, 29, 30, 1949, the 
Society reserving the exclusive light to first publish the essay 
m its official pubhcation — the Misstssijrpi Vall-ey Medical 
Journal (mcorporatmg the Radiologic Review) All contri¬ 
butions shall be typewritten in English m manuscript form, 
submitted in five copies, not to exceed 5,000 words, and must 
be received not later than May 1, 1949 The winmng essays 
m the 1948 contest appear in the January, 1949, issue of the 
Mississippi Valley Medical Joimal (Qmncy, Ill ) 


Fui-ther details may be secured from Dr Haiold 
Secretarj% Mississippi Valley Medical Society, 209 
u Building, Qmncy, Ill 


Swanberg 
-224 W, U 



THE NATURE OF BELL’S PALSY 
Jerome A Hilger, M D , 

St Paul, Minn 

When an appaiently noimal and healthy individual awakens 
in the moining and finds as he glances in his shaving miiioi 
that he has lost the powei of movement of one side of his face, 
he IS said to be suffeiing fiom Bell’s palsy This is not, how- 
evei, the condition oiiginally desciibed by Chailes Bell, F R S, 
befoie the Royal Society in London in 1812 ^ At this time 
his concern was with the piopei allocation of motoi and sen¬ 
sory neive distiibution to the facial legion, because of the 
accepted piactice of dividing the peiipheial tiiink of the VlTth 
ciaiiial neive foi the lelief of tic doulouieux Thiough vaiious 
case histones and expeiiments he bi ought foith conclusive 
evidence that the “poitio duia” of the Vllth neive had puiely 
motoi function and had no place in the genesis of facial pain 
His cases included peiipheial facial paialysis due to wound 
fiom a pistol ball, due to injuiy fiom the hoin of an ox, and 
due to opeiation foi extiipation of a tumoi befoie the eai 
His caieful leseaich, thoughtful clinical obseivation and com¬ 
pelling piesentation established the concept of the motoi Vllth 
and sensoiy Vth which is today accepted as a mattei of couise 
In the inteivening centuiy, peiipheial facial paialysis has 
been shown to lesult fiom a vaiiety of causes, including 
tiauma, infection and neoplastic compiession Still, there ex¬ 
ists a foimidable numbei of cases not asciibable to any of 
these agents It is this lesidual gioup which today, foi want 
of an etiologic desciiption, letains the title of Bell’s palsy 

Many facts aie known about this lesidual gioup The 
paialysis is lather sudden in onset — usually a mattei of 
houis Though it has been described as painless, actually pam 

•Read at the meotlnpr of the Middle Section American narj nfiroloplcnl 
Rhlnolopical and Otolo^cal Society Inc Iowa City Iowa Jan 17 ^ _ 

Editors Note This ms received In L#ar>neoscope Offlee and accepteu f 
publication Jan 26 1949 
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about the ear is a not uncomnaon sjTnptom in the fiist 48 
hours Sex has no influence The adult age group is most 
commonly afflicted Theie is a definite familial incidence 
Piedisposition as evidenced by recuiiences has some impor¬ 
tance There IS no appaient seasonal incidence ^ Abnoimal 
coolmg of the auiiculai legion has been cited as a cause in as 
high as 70 pei cent of cases ® In the absence of this physical 
exposure, seveie emotional upset oi shock has been shown to 
be a precipitating factoi ^ 

Repeated thoiough general examination has failed to show 
common systemic organic causation Theie aie no constant 
local findings in the peripheial couise of the facial neiwe, 
though it IS surpnsing how commonly the vessels of the pos- 
terioi aspect of the deep portion of the extei nal auditoiy canal 
and of the tympanic membrane show notable in 3 ection in the 
first days of involvement The nerve may be involved in a 
segment to include the stapedial and the choida tympani 
branches oi involvement may be below that level Paialysis 
may be pai-tial or complete, it may be peimanent Faiadic 
response may disappeai in 10 days oi two weeks, or lecoveiy 
may occui without the loss of faiadism Eighty-five pei cent 
of cases i egress spontaneously, fully oi m laige part There 
is no established piognostic sign other than the completeness 
of paralysis or the loss of faiadism Theie is no unanimity 
as to etiology or treatment — medical oi surgical 

Until lecent yeais the actual changes in the nerve trunk 
which destioyed its conductive function weie largely a mattei 
of conjectuie Few leports of the microscopic changes in the 
neiwe weie available and few gross obseivations of the dis¬ 
eased nerve had been made Following the basic work of Bal- 
lance and Duell,*’ and encouraged by their dictum to opeiate 
and decompiess the nerve once paralysis is established, many 
cases of Bell’s palsy have come under suigical care and there 
has been opportunity to obseiwe grossly the disoideied trunk 
in various peiiods after the onset of paralysis^"® There is 
uniform agreement that the usual findmg upon surgical expo¬ 
sure is edema of the nerve with the trunk most tightly con¬ 
stricted by the nerve sheath at its point of issuance from the 
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stylomastoid foiamen Edema is not a umveisal finding, how 
evei The nei ve ti unk may have a normal maci oscopic appeai- 
ance Kettel^ has obseived fuithei that aseptic neciosis of 
adjoining poitions of the tempoial bone piesumably due to 
ischemia is not uncommonly piesent This has not been con- 
fiimed by otheis with significant expeiience 

Compiession due to edematous swelling suggests an obvious 
souice of paialysis Actually, failuie of neive conduction due 
to change in a localized segment of neive tiunk does not lesult 
fiom compiession unless the lattei is sufficiently seveie to 
disiupt the axis cyhndei This degiee of compiession does not 
occui clinically Denny-Biown and Biennei’”® have shown 
that conduction failuie is a lesult of ischemia as a piimary 
cause, not compiession Hence, the paialysis of the facial 
neive is a lesult of local vasculai change which by ischemia 
has inteiiupted conduction and by attendant changes in the 
local circulation may oi may not pioduce edema If edema 
does form, the lesultmg compiession may make the pioblem 
of lelieving ischemia moie difficult 

In a patient in appaient good geneial health the question 
may be asked, “Why and by what mechanism is ischemia and 
edema pioduced in so localized a legion’” It is appaient that 
it is not dependent on change in the blood elements, oi in blood 
chemistry, or in the peimeabihty of endothelial tissues gen¬ 
erally To be thus localized, it must lesult fiom dynamic local 
vasular change The probable mechanism has been desciibed 
and given expeiimental basis by Abell and Schenck ” The 
essential featuies aie aiteiiolai constiiction, followed by 
capillary dilatation due to ischemic damage oi leflux fiom 
venous tonus, a widening of space between endothelial cells 
and lesultant transudation To fully undei stand this sequence 
the basic work of Krogh’® on capillaiies, and Hudack and 
McMasters'^on lymph capillaiies must be appieciated The 
pressure of fluid tiansudate is rapidly tiansmitted to the walls 
of the lymph capillaries and they may be closed by compres¬ 
sion Additional fluid then accumulates and compression of 
capillaries and venules creates fuithei zonal ischemia and a 
blanched wheal lesults This dynamic mechanism of ischemia 
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and edema formation has been shown to lesult from the pie- 
cipitant influence of physical exposure or emotional stimuli in 
ceiinin individuals who have an inlieient tendency foi this 
eccentiic behavior in then arteiioles The impetus to arte¬ 
riolar constiiction in such instance is denved from autonomic 
neiwous impulsion to the involved vessel It is piobable that 
the tendency is actuallj’' inheiited through the inheritance of 
one’s autonomic system and its potential imbalances These 
imbalances in the head segments are expiessed in laige part 
through vagaries in the function of the caiotid aidierial tree 
A high peicentage of patients with Bell’s palsy give histoiy 
of other manifestation of caiotid vasomotoi disturbance 
chronic vasomotoi ihimtis, vasodilating pain, cervical myal¬ 
gia, 01 vasomotoi labyrinthitis 

The vessels of most vital physiologic import in any arterial 
trunk system are the arterioles Because of the anatomy of 
their autonomic innervation in the peripheral vascular areas, 
arterioles tend to behave in segmental arteiial branch fashion 
rather than in diffuse, haphazard manner When the arterioles 
of a small segmental branch of the carotid tree constrict 
simultaneously the resultant ischemia produces mteresting 
clinical conditions in the tissues supplied by that branch The 
conditions may vai'y widely according to the cranial tissue 
involved In the case of end-ai’tenes without collaterals, a 
peripheral cataclysm may occur as, for example, in the inner 
ear In a confined anatomic situation where associated edema 
IS able by compression to prevent collateral arterial supply, 
an analagous condition is created Edema within the firm 
fibrous sheath of the facial neiwe in the region of the stylo¬ 
mastoid foramen is an example 

There is a collateral arterial supply which can modify the 
ischemia of the facial nerve pioduced by widespread arteriolar 
constriction of the stylomastoid arterial bed There are two 
principal anastomoses The first is that of the terminal 
branch of the stylomastoid artery with the supenoi petrosal 
branch of the middle meningeal through the hiatus for the 
great superficial petrosal nerve The second is that of the 
posterior tympanic branch of the stylomastoid artery which 
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leaves the facial canal with the choida tympani and in the 
posteiior aspect of the tympanum and tympanic membiane 
anastomoses with othei bianch aiteiies to the tympanum fiom 
the internal maxillaiy, the ascending phaiyngeal, the middle 
meningeal and the caiotid arteiies 

Hypeiacusis lesulting fiom stapedial neiwe paialysis and 
the loss of taste sensation due to choida tympani involvement 
aie common in the eaily peiiod of Bell’s palsy Restoiation 
of the noimal function of these two blanches commonly occui's 
in spite of continued facial paialysis It piobably lesults fiom 
eaily lelief of ischemia at the knee of the facial neive due to 
these two anastomoses There is little oi no collateral supply 
to lelieve the ischemia below this level 

Spasm in ai-teriolai teimmals can pioduce dilatation m 
their aiterial tiunk This dilatation in the fine aiteiial seg¬ 
ments of the posterior tympanic blanch of the stylomastoid 
aitery accounts for the injection in the legion of the posterior 
annulus trequently seen in the fiist days of ischemia and palsy 
Segmental peripheral spasm may be sufficiently widespiead to 
cause letiograde arterial dilatation in larger blanches and in 
the stylomastoid arteiy itself The vasodilating pain produced 
IS that not uncommonly seen with the onset of Bell’s palsy It 
usually denotes ultimate severe ischemic involvement 

Since this paialysis is an ischemic neuiitis, its lehef may 
be expected to hinge upon the restoiation of circulation in the 
involved stylomastoid arterial segments Immediate nonsui- 
gical measures must be directed toward relief of arteriolai 
spasm These may embrace vasodilating drugs with peiipheral 
effect such as nicotinic acid, intravenous histamine or papave¬ 
rine, 01 with sympathetic paralyzing effect as ergotamine tai- 
tiate 01 tetraethylammonium chloride, or cervical sympathetic 
block The ischemia of the vertical segment of the nerve 
trunk must be countered through the constricted arteiiolar 
bed, since collateral supply is not present The secondaiy 
factoi of compression by edema may be eased by surgical 
exposure of the involved trunk, however, 85 per cent of cases 
get eventual satisfactory return of function without this 
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major surgical procedure There is no cleai-cut early method 
of detenmnmg which mdividual cases will constitute the un¬ 
happy 15 per cent with residual paralysis An immediate 
major surgical procedure on all cases to salvage this 15 per 
cent mav not receive wide acceptance 

Motor conduction through the ischemic nerve trunk is 
inteirupted when ischemia results in destruction of mjelin 
sheath''^® This appears first at the nodes of Ramuer The 
reaction of degeneration, on the other hand, will not be pres¬ 
ent until ischemic necrosis of the axon occurs This chmcally 
occurs most frequentlv aftei 10 to 14 davs By this time the 
most advanced degree of ischemic funchonal damage is pies- 
ent and a prolonged course is assured Recovery fiom this 
phase commonlv results m associated facial movements be¬ 
cause it IS possible for regenerating axons to cross the necrotic 
area and progress mto wrong myelin tubules This will be 
true whether the nerve is now surgically decompiessed or not 
A significant number of patients with tins advanced degree of 
ischemic damage stiU make satisfactoiw spontaneous lecovei- 
les The percentage of such patients has not been accurately 
detenmned, but it is high enough to discourage a dictum of 
universal nerve decompression at the first appearance of the 
reaction of degeneration, smce necrosis is alreadv an estab- 
hshed fact 

As long as the opportumtv for spontaneous recovery is not 
bemg jeopardized by waiting, surgery seems contramdicated 
Waitmg until fibrosis m the ner\"e trunk replaces necrosis is 
certamly unwise ^ The time of this transition has not been 
determined and must depend on valuable factors of circulation 
in the unpaired area It seems probable certainly that this 
period may be much longer than is commonly accepted, as 
long as facial musculature is maintamed m a leceptive state 
through electric stimulation, support and massage This view 
is supported by the infrequent occurrence of fibrosis m surgi- 
callv exposed nene with paresis of fewer than six months’ 
durahon 

^^^lat, then, can surgical decompression offer’ First, m the 
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veiy natuie of smgica.1 tiauma to the local aiea of arteiiolai 
const! iction, dilatation may be leflexly stimulated Second, 
lelease of the constiicting sheath relaxes piessuie on lymph 
and blood capillaiies and aiteiioles and venules, and mechani¬ 
cally facilitates subsequent vasodilating theiapy Thud, cn- 
culation to the neive thiough noimal oi collateial channels 
may be suppoited eventually by levasculaiization fiom adjoin¬ 
ing soft tissues 

The principal eiioi in theiapy today would appeal to be a 
do-nothing attitude towaid nonsuigical measuies It has 
een encouiaged ovei the yeais by an absence of conviction 
legal ding the pathogenesis of the palsy The natuial tendency 
towaid the lestoiation of noimal vasculai tonus lesults m 
spont^eous lecoveiy in 85 pei cent of cases It can be facili¬ 
tated by theiapeutic measuies diiected to the lelief of vaso 
spasm These are just as impoitant postopeiatively, and may 
enhance the suigical result in cases of long duiation which 
even ua y come to suigical decompiession, as well as in cases 
subjected to decompiession immediately aftei the onset of 
paralysis 




Bell’s palsy is an ischemic neuiitis 

It lesults fiom segmental arteiiolai spasm 

The latter may also pioduce edema as a secondary phe 
nomenon 


Theiapy should be diiected towaid the lelief of vasospasm 

In some cases it may be necessaiy to facilitate vasodilating 
nerapy by surgical decompiession of the edematous neive 


BIBLIOGRAPHY 

^ondoji, 1^29 Nerea of the Face PJiil Trans Roy Soc of 

Wnuams^nd 4lklBj^l94ofp°39r’ Neurology Baltimore 



HDLGER NATURE OF BELL’S PALSY 


235 


3 Krrnx, Kaestex BeU s Palsv Pathologv and Snrgerv Arch Oto¬ 
laryngol 4b 427-472 Oct 1947 

4 Wlxtek'vitz, P Question of the Existence of Rheumatic Paralysis 
Monaisschr f Psuch ti Seurol 113 17 39 1*^41 

5 Hibschaiaxx Oppe\heim IVilijams (quoted in S A K. "VTiison and 
A, Ninian Bruce Neurologv Baltimore tVilliams and TVilklns 1940 
P394 ) 

6 Buxaace, C and Dceal, A. B The Operative Treatment of Facial 
Palsv Arch Otolaryngol^ 15 1 Jan 1932 

7 Tickle, J G The Surgical Treatment of Facial Paralvsis Loose 
Leaf Snrgerv of the Ear New York Nelson 193S 

S Caivthoeve, T Peripheral Facial Paralvsis Some Aspects of Its 
Pathologv The Laevagoscope, 56 653 1946 

9 Dexvt-Bbowv D and Bbeixvee, C Paralvsis of Nerve Induced hi 
Direct Pressure and hv ToumiqueL Arch Neurol and Psych 51 12i, 
1944 

10 Dexvt Beo\v\ D and Bpeaxee, C Lesion in Peripheral Nerve 
Resulting from Compression hv Spring Clip 52 120 1944 

11, Aeftt R Li and SCHEACK, H P Jour Immunol 34 1S5-213 Ma- 
193 S 

12 Laxms E JL The Passage of Fliud Through the Capillarv ^Yall 
Harvev Lecture Nov 19 1936 

13 Keogh Algest The Anatomv and Phvsiologv of Capillaries Tale 
Universitv Press 1930 

14. Hedack S„ and McJIastee, P D Jour Exper Med 56 223 23S 
Aug 1932 

15 Hedack, S and McMastee, P D Jour Exper Med 57 751-774 
Mav 1933 

16 Meilee, Otfeied Ueber den Saftestrom in Blut Gewebsspalten und 

Lvmphhahnen. ScTiireiz Med M'chnschr 70 365-369 Apr 27 617 621 

June 29 77S-7S2 Aug 17 901-906 Sept 21 1940 

17 Hilgee, J a. Autonomic Dvsfunction in the Inner Ear In press 

18 Deeel, a. B„ and Tickije, T G The Surgical Repair of Facial 
Nerve Paralvsis Ann OfoJ„ Rh\nol and Laryngol 45 3 1936 

19 Moeeis IV n . i . iM Surgical Treatment of Bells Palsv Lancet, 1 429 
1938 2 55S 1939 2 1172 1936 

444 Lo-vety lledical Arts Bmlding- 


AMERICAN BOARD OF OTOLARYNGOLOGY 

The American Board of Otolaryngology will conduct the 
following examinations m 1949 

May 11 to 14 in New York, N Y, at the Biltmore Hotel 
Oct. 4 to 7 m Chicago, Bl, at the Palmer House. 




COMPARISONS OF THRESHOLDS FOR SPEECH 
WORD AND SENTENCE TESTS, RECEIVER vs 
FIELD, AND MONAURAL vs BINAURAL LISTENING* 

M R Breakey, M S ,t and H Davis, M D , 

St Louis, Mo 

In a pievious papei' one of us has pointed out the theoieti- 
cal and piactical usefulness of knowing the lelative difficulty 
of vaiious tests of the tlueshold foi speech and also the abso¬ 
lute values of these thiesholds foi noimal eais, furtheimoie, 
it is useful to know the articulation scoie, as measuied by the 
“PB” (phonetically balanced) woid lists,- that a hstenei would 
be expected to make at his tlueshold foi speech measuied by, 
let us say, Test No 9 ^ We may also wish to know the diffei- 
ences between monauial and binauial listening and between 
listening in a fiee field and listening to the same mateiial 
undei a leceivei 

Some of these compaiisons have been made befoie, notablv 
those between monaiuial and binauial listening and between 
“free-field” and receivei listening Oui piesent findings will 
seiwe in part to confirm pievious lesults and in part to extend 
them to hard-of'healing listeners Also they lepiesent an 
experimental calibration of the particular lecoi dings of the 
tests and the paiticulai sound systems employed at Central 
Institute for the Deaf Let us emphasize again that the pei- 
ticvlat numencaZ values foi thiesholds for speech and fe>r 
coi'? esponding articulatton scoi es ai e valid only foi these par- 
ttculai 1 scoldings and then only when they aie lepioduced 
ovei a high-fidelity system The diffeiences between the 

•:^om the Research Laboratory of the Central Institute for the Deaf This 
work was conducted under Contract N6onr“272 between the Office of Na'ai 
Research and Central Institute for the Deaf The experimental 
formed part of the basis of a thesis submitted by one of the authors 
In partial fulfillment of the requlremente for the degree of Master of ScJenc 
In Education Washlngrton University 

tNow at Day School for the Deaf Burlingame Calif 

Editor s Note This ms received in Laryngoscope Office and accepted for 
publication Dec 24 1948 
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thresholds under diffeient conditions of listening aie probably 
valid for othei veisions and even foi othei tests, but they 
aie still restiicted to sound systems and loom acoustics such 
as we use for our so-called “field tests ” 

This report compaies the results of a senes of heaiing 
tests made on two lelatively small gioups of listeneis One 
group had “noimal” hearing, the membeis of the othei gioup 
were hard of hearing to various degiees The same individu¬ 
als participated in all of the tests, and many valid intei- 
comparisons aie possible Some of the results have alieady 
been incorporated in a previous papei,^ but the details of 
method and many additional data aie piesented below 


TEST ROOM AND APPARATUS 


The test room and electio-acoustic apparatus used in giving 
the articulation tests have alieady been fully descnbed ® Biief- 
ly, they consist of 


1 A test room with an ambient noise level of 38 db measured with a 
Western Electric RA 330 sound level meter weighting network set 
at flat.’ * With the weighting network set at '40 dh ’ the noise 
level is not over 33 db The room is not a true free-field room 
however it is lined with three inches of rock wool which provides 
considerable sound absorption. Tests made with the loudspeaker 
in this room will therefore be referred to as field tests rather 
than tree field tests 

2 A high fidelity electro acoustic system capable of delivering speech 
V Ithout overload-distortion at sound pressure levels up to 142 db 
(through a pair of calibrated PDR 10 receivers) and to 100 db in 
the field (through a Western Electric 753 B loudspeaker) A suit 
able dividing network was inserted to deliver the test signal 
through two attenuators to the two receivers Each attenuator 
was capable of introducing up to 110 db of attenuation to eliminate 
one ear for monaural measurements and to equate the ears for 
binaural measurements 


3 

} 

5 


Additional attenuators and a vu meter for measuring and regulat 
Ing the sound level in steps of 2 dh with an accuracy of ± 1 db 


Electrical transciipUon reproducer for playing the test records 


Operators microphone and a talkback system for 
between the test room and the control room 


communication 


•American Standards Association Specification Z24-3 1944 
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CALIBRATION 

Room 

A 1000 cycle tone Introduced through the Western Electric 7B3B 
loudspeaker In the sound treated room A sound lei el microphone was 
hung at the position of the subject’s ears tii o meters In front of the loud 
speaker The sound level meter Indicated a sound pressure level of 90 db 
above 0 0002 dyne/cm= when the vu meter read 24 vu The lU meter vas 
bridged across the primary of the speaker transformer (600 ohms) 

Receivei s 

A calibrating voltage of 01 v rms at 1000 cycles was measured 
across the terminals of the PDR 10 receivers Measurements were made 
w 1th a Ballantine vacuum tube voltmetei This voltage produces HI db 
sound pressure lei el (re 0 0002 dyne/cm2) In a 6 cc coupler according to 
calibration by the Electio Acoustic Laboratory Hariard University The 
two receivers used were evpressly chosen for their practically Identical 
frequency response characteristics 


DESCRIPTION OF SPEECH TESTS 

1 The Threshold for Speech Psycho Acoustic Laboratory Test No 9 

This test consists of 84 spondaic woids (two syllables with equal stiess 

such as cowboy’ and ‘baseball”) Each list of 42 words is a different 
scrambling Lists are recorded In groups of six at let els progressively 
lower by 4 db steps The ‘No 9 threshold is the level, calculated by the 
tabular method described by Hudgins, ct al at which the listener can 
repeat correctly 50 per cent of the words (Correction was made for the 
slight differences In difficulty among the recordings employed ^ 

2 The Threshold for Speech Psycho Acoustic Laboratory Test No 12 

This test consists of simple sentences recorded In groups of four at 

levels progressively lower by 4 db steps s The No 12 Threshold” Is the 
sound level calculated by the tabular method at which the listener can 
repeat correctly 50 per cent of the sentences Correction was made for 
the slight differences in difficulty among the recordings employed ^ 

3 The Threshold for Speech Psycho Acoustic Laboratory ‘ PB’ Word 
Lists 

Recordings of eight of the 50 word phonetically balanced lists of mono¬ 
syllables developed at Psycho Acoustic Laboratory^ w ere used in this 
study The lists are proportionately representative of the phonetic ele 
ments of normal spoken English The lists were recorded in the TechnI 
sonic Laboratory at Central Institute for the Deaf with a trained radio 
announcer as the talker The lists are recorded at a constant level and 
are scored as percentage of total Items correctly repeated 


DESCRIPTION OF SUBJECTS 

G^oup I was ma(Je up of ten “normal” listeneis All twenty 
ears weie found to be normal by an examining otologist and 
by audiometiic examination An audiogram was considered 
noimal if it showed no hearing loss of more than 10 db at 
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any of the octave fiequencies from 256 to 4096 cps inclusive 
The ages of the group ranged from 19 to 24 years All but 
one of these subjects were completely untrained listeners 

Group II consisted of ten hard-of-heanng subjects, four 
were cases of predominantlv conductive deafness, two of 
mixed deafness, and foui had serious nerve iniolvement 
Division mto types was determined from the audiogiams and 
the otological findmgs Their ages ranged from 26 to 53 vears 
Table 1 shows the audiometric data for Group IT 

Tests were given through the receiiers to Group I in the 
foUowmg order 

1 Test No 9, right eai 

2 Test No 12, right ear 

S Test No 12, left ear 

Jf Test No 9, left ear 

5 Test No 9, binaurally 

6 Test No 12, binaurallv 

Different forms of both the No 9 and No 12 lists were used 
for each test Since the two ears of the normal subjects were 
very nearly equal m acuiti' for pure tones they were not fur¬ 
ther equated Each ear received the stimulus at the same 
intensity 

The same order was used m the presentation of the tests m 
the field Then two PB hsts were given at a level of 10 db 
abo\e the subject’s No 9 bmaural field threshold For all 
monaural tests m the field the subject blocked out the ear not 
bemg tested by mserhng a finger in the external canal to give 
as complete a seal as possible This method provided snffi- 
cient attentuation as the starting levels were never over 50 db 
(re 0 0002 dvne/cm=) To msure that the subject kept his 
head in the same position relative to the loudspeaker, an 
adjustable head-rest was used and the subject was ask^ to 
keep his head in the head-rest during the test 

Frequent rest periods were given between tests to insure 
against fatigue 

The procedure for Group n differed from that for Group I 
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) = Loss for speech as determined by Teat No 9 

Indicates that the tone was not heard at the limit of the audiometer 
= No test made • = Test made with opposite ear masked. 



BREAKEY &. DAVIS THRESHOLDS FOR SPEECH 


241 


in that moie articulation tests were administered, but Group 
II did no hstemng “in the field ” In general the same sequence 
of tests was followed Foi binauial listening, howevei, the 
ears weie equated by attenuating the starting level in the 
better ear by the difference in decibels between the right and 
left monaural thresholds The two ears weie then functionally 
equal 


RESULTS AND INTERCOMPARISONS 

1 Receiver Listening vs Field Listening, Noininl Heaiing, 

Monauial and Binauial 

The mean thresholds for Group I, Tests No 9 and No 12, 
under four conditions of hstemng are given m Table 2 It is 
evident that the thresholds are systematically lowei for field 
listening (m our room) than for leceivei hstemng The dif¬ 
ferences aie slightly greater for Test No 12 than for Test 
No 9 and for monauial than for binauial hstemng, but these 
differences are of questionable significance The difference of 
about 3 db (average of all tests) between field and receiver 
hstemng is real, although not so large as would be expected 
from the classical data" on minimum audible pressure and 
minimum audible field thresholds for pure tones The smaller 
difference in the present senes may be due in part to the fact 
that our field is not a “free” field It is also due in paiT to 
the unusually low average threshold found for Test No 9 by 
receiver listening 

2 Test No 9 vs Test No 12 

The mean thresholds for these two tests, determined under 
the various conditions of listening, are given in Table 3 All 
of the diffeiences are statistically significant at the one-per¬ 
cent level as determined by the “t” test for small samples * 
The average difference, foi field listening, is 4 27 db This 
agrees well with the expenence of the Psycho-Acoustic Labo¬ 
ratory and the previous experience at Central Institute for 
the Deaf as to the lelative thresholds of the two tests For 
receiver hstenmg the diffeience is gi eater, namely, 6 64 db 
The greater difference appears consistently for right eai, foi 
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left eai, and foi binauial listening It is important to notice, 
howevei, that the absolute value of the normal monaural 
threshold (leceivei) foi Test No 12 is 26 65 ± 3 89 db and 
foi Test No 9 it is 19 55 ± 2 72 db The value foi No 12 
agiees with the noi-m of 26 db pieviously accepted at Cential 
Institute foi the Deaf foi this test The value foi No 9 is 
2 91 db below oui pieviously accepted nonnal of 22 5 db 
Heie again, as in the diffeience between field listening and 
leceivei listening, the difference that involves the tlueshold of 
No 9 for Group I gives results that agree less well with other 
comparable data than do our other findings We are inclined 
to attribute the aberrant low threshold of No 9 in this senes 
to the vagaries of small samples We now accept 22 0 db as 
norm for Test No 9 ^ 

The diffeiences between the thresholds of Test No 9 and 
of Test No 12 for Group II (hard of hearing) are given m 
Table 4 These differences are all statistically significant 
according to the “t” test, and the over-all average difference 
of 5 31 db is in fan agreement with the 4 db that we expect 
according to our current standards Obviously there are no 
absolute norms with which to compare our values Tire dif¬ 
ference between No 9 and No 12 is the same for our hard- 
of-hearing subjects who are classified as having “piedomi- 
nantly conductive” hearing loss as for those whose loss is 
“predominantly nerve ” 


TABLE 4 

MEAN DIFFERENCES BETWEEN THRESHOLDS FOR TEST No 9 
AND TEST No 12 


harp-of-hearing listeners using receivers 



N 

Mean 

Difference 

SB 

R E 

10 

5 95 db 

1 11 

L E 

10 

6 20 db 

0 67 

Average Monaural 

20 

5 58 db 

0 63 

Binaural 

10 

4 77 db 

0 65 

All Tests 

30 

5 31 db 

0 46 


3 Monaui al vs Binaural Listening 

The comparisons of the mean binaural thresholds with the 
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average of the monaural thresholds for Group I under the tv.j) 
listening conditions, receiver and field, are shovm in Table 5 

In every case the mean binaural threshold is lower than 
the average monaural, but not all the differences are signifi¬ 
cant statistically The senes of field tests show smaller dif¬ 
ferences which are not significant individually, howeiei, if 
all field and receiver tests are taken together, the difference 
of 178 db in favor of binaural listening should be found by 
chance alone less than once in 100 tunes 

The differences between the binaural threshold and the 
threshold for the better ear are very small and are not 
significant until combined as a group Then the binaural 
threshold for receiver hstemng averages 1 4 db lower, and the 
difference is significant at the 2 per cent level For field lis- 
temng, however, there is no sigmficant advantage for binaural 
hstemng over hstemng with the better ear * 

The lesults of our comparisons made with receiver listening 
are comparable with several othei studies, although the others 
have usually employed pure tones or white noise as the stimu- 


TABLE 5 

COMPARISONS OF BINAURAL AND AITERAGE MONAURAL THRESHOLDS 
OF LISTENERS WITH NORMAL HEARING 


Thresholds In Decibels Above 0 0002 drne/cma 

Mean 

A.\ ilon- 
Tliresliold 

Mean 

Binaural 

Threshold 

Differ¬ 

ence 

SE 

t 

P 

No 9 Receiver 

No 12 Receiver 
AU Receiver Tests 

19 55 

26 65 
2310 

17 70 

23 40 

20 55 

1 85 

3,25 

2 55 

60 

77 

50 

3 08 

4 25 

510 

02 

01 

01 

No 9 Field 

No 12 Field 

AU Field Tests 

IT 50 
2190 

19 70 

16 70 

20 70 

18 70 

0 80 

120 

1 00 

72 

56 

45 

L12 

2 15 

2,22 

40 

05 

05 

AU tests 

Receiver and Field 

21 40 

19 62 

1 78 

35 

5 09 

01 

t — Critical ratio --- 


^ ~ of confidence For eratnple the firure 02 IndlcHte. 

chances In one hundred that this Is not a^e dlffe?en^'^ ^ 

For other abbreviations see Table 2 


•These data are not tabulated In thi 
mentioned In the first footnote. 


paper but mar be found in the thesis 
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lus 01 have lelied meiely on the thieshold of detectability (not 
intelligibility) of speech 

Shaw, Newman and Hirsh,® in then leview of past expen 
ments using puie tones, leported that the diffeiences found 
between binaural and aveiage monauial thiesholds vary fiom 
1 to 3 db In one expeiiment with speech conducted by these 
authois using Test No 9 a ditfeience of 3 9 db appealed 
This compaies with the diffeience of 2 55 db in oui ex-peri- 
ments using Tests No 9 and No 12 (see Table 5) They also 
leport that the binaural thiesholds weie fiom 1 to 2 db lowei 
than the best monauial threshold The piesent study shows a 
ditference of 1 4 db 

Keys used sentences as the stimulus in his study of mon¬ 
aural versus binauial heaiing and found binauial thiesholds 
approximately 3 5 db lowei than mean monauial thiesholds 
and 2 4 db lowei than bettei eai thiesholds when the ears 
weie not equated in sensitivity The No 12 sentence test used 
in the piesent study would be compaiable to the mateiial used 
in his experiment and our lesults from its administiation 
show a mean binaural thieshold 3 25 db lower than the mean 
monauial and 2 0 db lower than the bettei ear thieshold 

Evidently the binauial thieshold for speech intelligibility 
behaves very similarly to the binauial thieshold foi puie tones 
and the binaural advantage is appi oximately 3 db 

Several investigators have tiled equating the two ears, that 
IS, making them equal in sensitivity, and then measuiing the 
binauial threshold In the piesent study this proceduie was 
followed with Group II, the hard of hearing The ditfeience 
between the two eais as measuied by the respective thresholds 
on Test No 9 varied considerably, as might be expected with 
subjects whose hearing is defective One case, F D , was not 
used in these comparisons as the difference between hei ears 
was so great that it would have been impossible to get a tiue 
binaural reading With the othei nine subjects the stimulus 
to the bettei eai was attenuated by the difference in decibels 
between the No 9 thresholds of the two eais The two eais 
were thus made functionally equal 
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Table 6 presents the monaural-binaural data obtained for 
Test No 9 The differences shown are those by vhich the 
bmauial thresholds are lowei than the monaural 

The mean advantage of 2 83 db for binaural listening on 
Test No 9 has a ciitical latio of 5 78 and the chances that 
this IS a real difference are much greater than 1 in 100 

The differences between bmaural and monaural thresholds 
on Test No 12 are not so easilv expiessed, as the eais were 
equated accordmg to the results that appeared between the 
thresholds of the two ears on Test No 9 The actual differ¬ 
ences m thresholds on No 12 weie not always quite the same 
as those on No 9 The differences between the reference 
monaural scores were, therefore, not exactly the same as those 
used m equating the two ears, and the binamal score had to 
be compared not only to the more sensitive but also to the less 
sensitive ear As the difference between the two wa>s of 
computing the score was only about half a decibel it was 
decided arbitianly to use the comparison with the better ear 
Table 7 shows the advantage for binaural hstening on Test 
No 12 


TABLE 6 

BES'ATJKAL ADVANTAGE FOR HARD-OF HEARING LISTENERS 

TEST No 9 


RECETVER LISTENING EARS EQUATED 

Subject 

Binaural Advantase 

R.E 

4 0 db 

S 

20 

C S 

10 

A.C 

20 

W T 

1 0 

M S 

45 

R H 

2 5 

I C 

5 0 

M C 

3 5 

ilean Binaural Advantage_ 

-2 S3 db 

standard Error ol the Mean 

of the 

Differenrec 

—-^0 49 db 


It is interestmg that all but one of the harH-nf 
subjects stated that .t teas -eastec tets‘t» btnatailTC 
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TABLE 7 

BINAURAL ADVANTAGE FOR HARD OF HEARING LISTENERS 

TEST No 12 


RECEIVER LISTENING EARS 

EQUATED FOR TEST No 9 

Subject 

Binaural Advnntaae 

R E 

B 6 db 

M S 

30 

C B 

26 

A C 

3 0 

W T 

40 

M W 

bO 

R H 

30 

I C 

BO 

M C 

1 0 

Mean Binaural Advantage 

3 67 db 

Standard Error of the Mean of the 

Differences 

0B3 db 


The binaural advantage Is leckoned from the best monaural threshold 
for Test No 12 (further explanation In text) 


TABLE 8 

MEAN BINAURAL ADVANTAGE FOR HARD OF HEARING 
LISTENERS ALL TESTS 


Test 

Mean 

Binaural 

Advantage 

SE 

t 

P 

No 9 

2 S3 db 

49 

6 78 

01 

No 12 

3 67 db 

63 

6 92 

01 

All tests 

3 26 db 

37 

8 78 

01 


SE = Standard Error of tho Mean of the Differences 
t = Critical ratio 
P = Level of confidence 


with one eai alone ” The basis foi this psychological impies- 
sion is not easy to identify 

Table 8 shows the mean binauial advantage foi each test 
and foi the two combined All diffeiences are significant and 
could have happened by chance alone less than once in a hun¬ 
dred times 

The mean binaural advantage of 3 25 db for both speech 
tests compaies almost exactly with the gam of 3 2 db on Test 
No 9 found by Shaw, Newman and Hush' in a series of 
similai expel iments on noimal listeners It is also of the 
same older of magnitude as the 4 14 db binaural advantage 
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for speech found by Keys when he equated the eais of Ins 
hard-of-hearmg subjects 

4 Relation of “PB Threshold" to Test No 9 

Earlier lesults from 152 tests on haid-of-heaiing patients® 
showed that the PB thieshold is 11 25 db above the thieshold 
for Test No 9 In order to detennine expeinmentally whethei 
this lelationship is the same foi noimal ears, each of the nor¬ 
mal listeners in Gioup I was given two PB lists in the field 
at a level 10 db above his piemouslv determined No 9 binauial 
field thieshold The intensity," of the speech was then suflScient 
for him to make a scoie of almost 50 per cent The mean “PB 
score” for our normal listeneis at a level 10 db abo\e their 
No 9 thresholds was actualh 46 7 per cent with a standard 
denation of 6 6 pei cent 

The normal articulation cui*ve for the PB woid lists uses 
at the late of 3 85 per cent pei decibel inciease in intensitj'^ 
It IS, therefore, easy to calculate the level of the PB tlireshold 
and the probable PB articulation scoie at the No 9 threshold 
A score of 50 per cent would be expected at a level 0 9 db 
highei than the 46 7-per-cent-correct level, i e 10 9 db above 
the No 9 threshold Also at then No 9 thresholds oui sub¬ 
jects would probably understand 46 7 — 38 5 oi 8 2 pei cent of 
the PB words Tins figure is piacticaUv identical with Thur- 
low, et al’s"^ calculated value of 8 per cent for noi-mal listeners 
We conclude that for normal hsteners as well as for haid-of- 
heanng hsteners the PB tlireshold is about 11 db above the 
threshold for Test No 9 

SUMMARY 

Auditory Tests No 9 (spondee words) and No 12 (sen¬ 
tences) of the Psycho-Acoustic Laboratoiw were administered 
to ten subjects with normal hearing and to ten who were 
hard-of-hearing They were given monaurally and bmauially 
through headphones and, for the “noi-mals,” binaurally from 
a loudspeaker 

Field hstenmg showed a mean threshold for the tivo test*; 
lower by 2 88 ± 0 47 db than receiver listening 
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CHART 1 THE COAGULATION (CLOTTING) OF BLOOD 

The Essentlnl Agents 

J Piothrombln (n globln) 

^ Thromboplnstin (lipoids—pbospbntides’ 

H Cnlcium 

) Fibrinogen (n globln) 

Reacts to form 
thrombin 

1, 2 and 3 Interact to foim nn active enzyme (thiombln) which reacts 
with fibrinogen, changing It to nn Insoluble gel (fibrin) which constitutes 
the clot 

J Piothrombln plus thiomboplnstln plus cnlcium equals thrombin 
2 Thrombin plus fibrinogen equals fibrin* (the clot) 


I 


SAGITTAL SECTION' 


EXTERNAL ASPECT 


Area ol defect in vessel wall 







.PJfieram 2 (1) Intact ^cs 80 I full of blood (2) Break In of 

with outnou of blood — leucocj les rush to Injured marerlnH (3) 

\0880) constricted by flbrln and leucocyte mass Plow of blood *ii 
(4 and 6) Lumen further diminished bj Incieaslnp hemostatic piUR" nn 
vessel ^\ound closed off and blood loss controlled 


Dynamtes of Hemostasis Tocantins” has giaphically shown 
that immediately aftei a vessel is seveied and blood begins 
to escape, pressure within it begins to fall and its lunien 
tends to become smallei If blood extiavasates into the sui- 


Insoluble iirotoln not found in normnl blood 

Howell V\ H Phvsloloev 
Quick A J Jour A M A 


1936 
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rounding tissues, the pressuie about the vessel builds up and 
causes the mass of blood to flow thiough adjacent vessels 
The blood flow tlnough the injured vessel is leduced, and the 
blood IS permitted to come into contact with the tissue fluids 
and platelets to mass at the site of the injury This may be 
all that IS necessai-y to control the bleeding from a small ves¬ 
sel by plugging it with a clot 

It is evident, then, that the structuie of the vessel wall and 
the pressuie of the blood within largely detemme the efli- 
ciency of each hemostatic factoi In aiteiies, when the blood 
pressuie is 100 to 120 mm of hemoglobin, and m aiterioles 
where it is 60 to 70 mm , massing of platelets and plugging by 
clot is less eflacient than in capillaiies and venules wheie the 
pressuie is 30 to 40 mm and 10 to 20 mm , respectively 

Fiom tins bnef suivey, it follows that all efforts at hemo¬ 
stasis after tonsillectomy, by means of packs, sponges, con¬ 
traction, and reti action of the vessel walls by ligatuies, 
clamps, astiingents, etc, and the foiming of hemostatic fibiin 
plugs by suppljnng oi aiding the body to pioduce the sub¬ 
stances necessaiy to blood coagulation, aie attempts to aid 
these piocesses of the natuial mechanism of hemostasis 

Etiology of postopei ative Tonsil Hetno'iiliages Theie aie 
manj and varied causes of post-tonsillectoniy bleeding Some 
of these will be dealt with in detail, while otheis will be men¬ 
tioned only in passing 

Blood dyscrasias such as hemophilia, leucemia, the puipuias 
and hepatic diseases interfeie ivith the constituents of clot 
formation and piomote hemoiihage 

In cases of hjiiertension and scleiosis of the vessel walls 
a firmer plug and more extiavasculai piessuie is needed to 
control bleeding 


Recent acute infections of the tonsils lesnlt m engoreement 
of and lacicased blood floic m the vessels m and ahL the 
tonsils The presence of chronic infections, including V,„! 
Mnts and s^ptalis, interfere with clot formation and mav 
dissolve the clot or even erode a vessel wall Most of us Ce 
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seen these cases associated with delayed hemoirhages, follow¬ 
ing sudden inciease in pain and use in tempeiature Infection 
IS piobably a veiy fiequent cause of delayed bleeding, and 
McGovern^ lepoits a deciease in his hemoiihages by the use 
of sulfathiazole chewing gum He lepoited 150 cases of ton¬ 
sillectomy with only two hemoiihages (13 pel cent), a senes 
too small to be conclusive 

In 1944, Neiveit and his co-woikeis' coiioboiated pievious 
studies showing that salicylates might cause hypopiotlirom- 
binemia He concluded that aspiiin was a majoi cause of post- 
tonsillectomy hemoiihages 


TABLE 3 

INCIDENCE OF DELAI ED HEMORRHAGES ENCOUNTERED AFTER 
TONSILLAR OPERATIONS IN THE YEARS 1939 1947 


Without Si nkn> \ Ito mcdlcntlon_With S> nlcav\ Ito Wtdicatlon 


Year 

No of 
T<S.A 

No ofljate 

Honior- 

rhaffos 

Year 


No of Loti! 
Hemor 
rhngCB 

1939 

284 

13 

1944 

386 

8 




(no change of technique to 





this point) 


1940 

260 

11 

1946 

483 

19 

1941 

226 

16 

1946 

618 

6 

1942 

303 

19 

1947 

461 

3 

1943 

364 

16 




Total 

1,423 

76 

Total 

1 837 

36 


Incidence of delayed hemorrliuKc Incidence of delayed liemorrhaKc 

_ 52 % 1 95% _ 


In 1945, the author" piesented a study of 1,808 cases of 
tonsillectomy peifoimed duiing the period from 1939 to 1944, 
inclusive Twenty-five immediate and 83 delayed hemoiihages 
weie lepoited in this senes An aveiage yeaily incidence of 
5 3 pei cent delayed hemoi rhages was reduced to 2 08 pei 
cent when vitamin K (synkavite — Hoffmann-LaRoche) was 
given foi 10 days postoperatively Since that time, 1,452 cases 
have been studied, with 28 delayed hemorrhages This reduces 
the peicentage of bleeding from 5 27 per cent before the use 
of vitamin K to 1 95 per cent when vitamin K was used post¬ 
operatively 
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In this woik, an attempt was also made to correlate the 
hemonhages with the time of year when infections are most 
prevalent The difference in the percentage of bleeding cases 
in wintei months was only 1 per cent greater than those 
occurmg during the summer months This would tend to mini¬ 
mize the importance of infection on tonsillar hemorihage 



Neiveit has pointed out that acetyl salicylic acid i. i. 
gum may induce postoperative bleeding by some n 
on healing fossa In this case vitamin K would not h 
to contiol the tendency to bleed ^ expected 

More recent studies by Neiveit, Pirk and Pncri k 
demonstrated that m 246 tonsillectomies those 
a postopeiative subnomal plasma concentratioi^^^i^^^® 
acid had five times as many postoperative hem 
those whose level was normal or above Thev 
dence that vitamin C exerts a protectivp pff ^ Presented evj. 
late induced hypoprothiombinemia, probaW^df^?^®^ 
min’s detoxifying effect Pi-obably due to the vita- 
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seen these cases associated with delayed hemoiihages, follow 
mg sudden inciease in pain and use in tempeiatuxe Infection 
IS piobably a veiy fiequent cause of delayed bleeding, and 
McGovern^ lepoits a deciease in his hemoiihages by the use 
of sulfathiazole chewing gum He leported 150 cases of ton¬ 
sillectomy with only two hemoiihages (13 pei cent), a senes 
too small to be conclusive 

In 1944, Neiveit and his co-woikeis^ coiioboiated pievious 
studies showing that salicylates might cause hypopiothiom 
binemia He concluded that aspiiin was a majoi cause of post- 
tonsillectomy hemoiihages 


TABLE 3 


INCIDENCE OF DELAYED HEMORRHAGES ENCOUNTERED AFTER 



TONSILLAR OPERATIONS 

IN THE YEARS 1939 1947 


With Si nkni \ Ito Medication 

Tear 

No of 

T A A 

No of Late 
Hemor- 
1 hafres 

jloar 

No of 

T A A 

No of Late 
Hemor 
rhacoB 

1939 

284 

13 

1944 

386 

8 




(no change of technique to 





this point) 


1940 

266 

11 

1946 

483 

19 

1941 

226 

16 

1946 

618 

6 

1942 

303 

19 

1947 

461 

3 

1943 

364 

16 




— 

— 

— 

- 

_ 

— 

Total 

1 423 

76 

Total 

1,837 

36 


Incidence of deinjed heniorrhnee Incidence of delayed hemorrliaRC 

_5 2% 1 9g% _ 


In 1945, the author” piesented a study of 1,808 cases of 
tonsillectomy peifoimed during the peiiod from 1939 to 1944, 
inclusive Twenty-five immediate and 83 delayed hemorihages 
weie leported in this series An average yeaily incidence of 
5 3 pei cent delayed hemorihages was reduced to 2 08 per 
cent when vitamin K (synkavite — Hoffmann-LaRoche) was 
given foi 10 days postopeiatively Since that time, 1,462 cases 
have been studied, with 28 delayed hemorihages This reduces 
the peicentage of bleeding fiom 6 27 pei cent befoie the use 
of vitamin K to 1 96 pei cent when vitamin K was used post- 
opei atively 
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In this work, an attempt was also made to correlate the 
hemorrhages with the time of year when infections aie most 
pievalent The diffeience in the percentage of bleeding cases 
in winter months was only 1 per cent greater than those 
occuring during the summer months This would tend to mini¬ 
mize the importance of infection on tonsillai hemoiihage 



Neivert has pointed out that acetyl salicylic acid in chewing 
gum may induce postoperative bleeding by some local effect 
on healing fossa In this case vitamin K would not be expected 
to control the tendency to bleed 

More recent studies by Neivert, Pirk and Engleberg^" have 
demonstiated that in 246 tonsillectomies, those patients with 
a postopeiative subnormal plasma concentration of ascorbic 
acid had five times as many postoperative hemorrhages as 
those whose level was normal or above They presented evi¬ 
dence that vitamin C exerts a protective effect against salicy¬ 
late induced hypoprothrombinemia, probably due to the vita¬ 
min’s detoxifying effect 
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The authoi is now studying a senes of tonsillectomy cases 
in which tablets containing ascoibic acid, mg 100, and s 5 Ti- 
kayvite (Hoffmann-LaRoche, vitamin K), 5 mg, aie being 
used pie- and postopeiatively Too few cases have been ob- 
seived (125 cases) to justify any conclusions at this time 

Tiauma has long been recognized as conducive to secondaiy 
hemorrhage in suigical proceduies Tom and injuied muscle 
fibies impede the noimal dynamics of hemostasis by intei- 
feiing with with conti action of vessel walls If the aponeuio 
SIS of the muscle is torn, less exti avascular piessuie can be 
built up when the blood spieads to the suriounding tissues 
Traumatized tissues, lagged edges and tags lend themselves 
to excessive gianulation tissue and sloughing, and present 
bettei media foi deep infection 


TABLE 5 TYPE OF OPERATION AND APPLICATION OF TIBS 
In 298 TONSILLAR PATIENTS 


Total 

tax 

Studied 

DIssec- 
_ tlon 
Operation 

Beck- 

Shenk 

Snare 

No 

Ties 

Ties 

Used 

Sutures 

298 

16S 

133 

235 

62 

1 


Fishman and Lebo« (Mayo) lecently presented a study of 
d41 cases of tonsillectomy followed by only 0 5 pei cent post- 
opeiative hemoiihage In the absence of medication foi the 
proven ion of bleeding, and with the free use of aspiiin, they 
conclude that lack of trauma, attending the use of the Beck 
snaie, was lesponsible for this low incidence 

,v past yeai the author has attempted to compare 

n postoperative tonsil hemorrhage in cases m 

wnich dissection was employed with those in which the Beck 
ype of instiument was used In all, 298 cases of tonsillectomy 
ere s u led as to the amount of bleeding at the time of 
operation, and to the relation of postopeiative hemorihage to 
e o operation used, and the application of ties 

298 cases, 166 were dissected and snared In 133 
t e ec type snare was used without dissection Little 
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01 no difference was noted in the amount of bleeding at the 
time of operation between the turn methods No postopeiative 
hemoiihages occurred in those cases in which the Beck tjTie 
mstiument was used \\'hile this series is too small to be 
conclusive, it is, nevertheless, suggestive 

In the 451 cases opeiated upon in the yeai 1947, seven 
hemorrhages occuired Thiee of these, or 0 66 per cent, weie 
delayed, and four, oi 0 88 per cent, were immediate The total 
hemorrhages presented a percentage of 1 5 per cent 

Of the seven hemorrhages occurring, two occurred in cases 
in which ties were applied This is suggestive that ties might 
add to the trauma and may provide excessive granulations 
which may ooze later 

Other factors, such as suction in the tonsil fossa, or wiping 
the fossa with gauze, may remove a firm fibrin plug and 
enhance bleeding 

Symptoms and Signs of Hemorrhage In adults, the signs 
of bleeding from the throat are evident, but in small children 
it might go unnoticed until large amounts of blood are vom¬ 
ited Pallor, sweating, restlessness, thirst and rapid pulse are 
systemic evidence of blood loss 

If repeated swallowing occurs, in small children, it should 
be mvestigated and it often leads to the detection of early 
bleeding Also, we have noted that sudden increase in the 
amount of pain on one side of the throat often precedes im¬ 
pending bleeding 

Prevention of Hemorrhage There is no known way to 
determine which case will have postoperative bleeding, how¬ 
ever, a careful history should be taken in an effort to elimi¬ 
nate blood dyscrasias, recent throat infection and family tend¬ 
encies to bleed A history of excessive bleeding following 
injury or tooth extraction, should lead to a careful blood 
study, including prothrombin time and platelet count We 
should expect more bleeding in cases with a history of high 
blood pressure, arteriosclerosis, recent rheumatic fever, etc 

All of us have seen cases with rapid coagulation time bleed 
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copiously, and others with a coagulatnon time bleed very lit 
tie It seems wise, fiom eveiy point of view, howevei, to do 
a determination of the coagulation oi bleeding time just befoie 
the opeiation is to be done If the coagulation time is found 
to be moie than eight minutes, 10 mg vitamin K should be 
given mtiamusculaily and usually the clotting time will be 
found to be deci eased in an inciedibly short time Also, m 
cases where pieopeiative sedation by baibituiates is used, 
vitamin K should be given 

Ascoibic acid may be given in doses of 100 mg befoie 
meals, pre- and postoperatively Laige amounts of citrus fiuit 
should be taken postoperatively unless they inciease the pam, 
in which case it is bettei to depend upon the tablets 

Much has been written about the uselessness of giving cal¬ 
cium pi eopei atively, however, calcium deficiencies do occui 
lather frequently, especially in goitei belts, and then use 
routinely may be justified 

Mamigement of HenwiiJiage Pnviai'y Gentle pressure 
with gauze sponges seems preferable to the many mechanical 
devices suggested in the past String sponges are useful in 
allowing the operator to proceed with the operation on the 
other tonsil, after removing one They may be left in the fossa 
for 10 to 12 hours if desired and usually control oozing It is 
seldom necessary to sew the pillars together 

Hemostatic agents such as a solution of thrombin may help 
to produce a quick natural clot A solution should be made 
of such strength to suit the case and applied directly to the 
bleeding suiTace, by means of a sponge This is especially 
useful in adenoid bleeding Oxidized cellulose gauze or cotton 
may be packed into the postnasal space or tonsil fossa, but 
should be anchored by a string, so that the material is not 
aspirated 

The use of astringents or sclerosing substances at the time 
of the operation should be condemned and gargles do more 
harm than good 

Crushing the vessel mouth with forceps is preferable to 



PRESTON POSTOPERATIVE TONSIL BLEEDING 


259 


ligatures or sutuies and is usually all that is needed to com¬ 
plete hemostasis Tiauma to adjacent tissues should be 
avoided by gentle, accuiate clamping of the vessel alone, 
where possible 

A well applied ligatuie is simple and pieferable to suturing 
Suturing may be used wheie tiauma is gieat and a large area 
bleeds copiously We have found sutuiing seldom necessary 

Secondary Hemorrhage In addition to the above measure, 
secondary bleeding may requiie other special measures 

Rest in bed and thoiough sedation by morphia is usually 
sufficient to stop bleeding An ice collar may be used if com¬ 
forting to the patient, and vitamin K should be given in larger 
doses 

If the bleeding continues, it will be necessary to lemove 
the clot, undei which a vessel continues to ooze This is easily 
accomplished by ring, sponge forceps, and may alone be suf¬ 
ficient to stop bleeding It may be necessaiy to touch the 
bleeding area with a solution of thrombin or adrenalin, silver 
nitrate 50 per cent. Monsell’s solution, tannic acid, chiomic 
acid or other caustics 

To inject a small amount of novocaine or adrenalin about 
the site of bleeding is a most useful and painless method of 
controlling hemorrhage 

Occasionally these simple measures fail, and it becomes nec¬ 
essary to put a ligature or suture about the offending vessel 
We find that 2 per cent pontocaine applied locally or novocaine 
injected into the floor of the fossa gieatly reduces the pain of 
this procedure Since the tissue is friable and difficult to tie, 
we piefer to use a small atraumatic needled supplied with 
catgut So little pain is incurred that it is seldom necessary 
to give general anesthesia, even to small children Restraint 
and a mouth gag are usuaUy necessary to control children but 
eveiT effort to gam the patient’s confidence and to reassure 
him IS of equal importance 

General supportive treatment such as glucose or proteins 
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by infusions and tiansfusions of whole blood oi plasma should 
be used eaily when much blood is lost 

Management of Tonsillectomy Discussion of this phase of 
the subject is limited to the ielation of management of ton 
sillectomy, to the pievention and control of hemoiihage It 
will be confined to and based upon the studies piesented 
above Moie detailed discussions, such as the studies by Sham 
baugh or Jones,” maye be lefeiied to by those inteiested 

P'l eopei ative Management Patients who have had lecent 
acute infections should not be subjected to tonsillectomy for 
fiom two to foul weeks after recovery In addition, it may 
be wise to give these patients two days of treatment with 
suitable antibiotics immediately pieceding the opeiation 

If the history suggests bleeding, a complete blood study 
should be made Vitamin K in doses of 5 mg for children 
and 10 mg for adults should be given before meals and at 
bedtime, for one or two days pi eopei atively 

Sedation with barbiturates and atropine prevents psycho 
logical shock in children, and morphia may be added for 
adults It should be remembered, though, that barbiturates 
may prolong the prothrombin time and that vitamin K will 
prevent this 

Opet ative Management The type of anesthesia should be 
that safest in the hands of a given anesthetist It should be 
given ovei the shortest period of time consistent with caieful 
surgery and complete hemostasis 

The author has found that removal of the adenoids fiist 
has been the greatest single factor in reducing the trauma to 
the posterior pillar A sharp adenotome should be used with 
gentleness and stripping of the pharyngeal mucosa should be 
avoided While it is freely admitted that the use of the ade¬ 
noid curette is subject to criticism, one often finds it indis¬ 
pensable to a thorough job, providing care and gentleness are 
used 

Gentle palpation with the forefinger will reveal tags of 
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infected lymphoid tissue lemaining which tend to bleed if not 
lemoved 

String sponges or gentle piessuie with a sponge in the 
nasopharjmx should be used to contiol bleeding Sponges, wet 
■ftith a solution of thiombin, usually hasten hemostasis By 
whatever means necessarj% hemostasis should be complete 
before the patient leaves the table 

Regal ding the method of removing the tonsils, one cannot 
emphasize too stiongly that the method of choice is the one 
which the surgeon can use most quickly, thorouglily and vath 
the least tiauma Many tonsils aie poorly adapted to the use 
of the Beck type instrument, in which case dissection may be 
the method of choice In our studies, we feel that less delayed 
bleeding follows the use of the Beck type of instrument, piob- 
ably due to diminished tiauma The Beck instiument should 
be followed by the snaie to lemove the tissue at the lowei pole 
of the tonsil fossa 


Vitamin K in doses of 5 mg for children and 10 mg foi 
adults IS given with or without ascoibic acid before meals and 
at bedtime foi 10 days after the operation 

Vitamin K is often given intramuscularly and helps control 
persistent oozing in the fossa while the patient is on the table 

Aspmn gi V, or Aspergum, is given befoie meals and at 
bedtime if lequiied, but patients aie cautioned not to use it 
in excess 


Sulfonamides and penicillin aie used fieely, if infection is 
anticipated, and sulfathiazole chewing gum may be especially 
useful in these cases 


A few concisely written mstiuctions are pi ended foi each 
patient to guide his convalescence They may be vaiied to suit 
a given case, and we submit the one used by us as it is biief 
and has pioven satisfactory These prepared insti actions save 
much time and explanation to patients ^ 

on an average o, 5 3 pen cent I 
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TABLE 6 POSTOPERATIVE ORDERS FOR TONSIL PATIENTS 

Rest In bed three or four dajs Purgathe (mild) tonight Aspirin or 
Aspergum in as small amounts as possible to keep reasonably comforta 
ble Before meals and at bedtime should be enough Aspirin promotes 
hemorrhage 

Soft and liquid diet lew days—anything can snalloyy Insist on nour 
Ishment being taken Take yitamln K tablets as prescribed 

In case of bleeding, take more ■vitamin K Rest quietly Be calm and 
come to the hospital 


an aveiage of 0 88 pei cent foi delayed, and 1 7 pei cent for 
all bleeding in the yeais of 1946 and 1947 

SUMMARY 

1 A brief lesume of the physiology and dynamics of liemo 
stasis IS given 

2 A study of 3,260 cases of tonsillectomy is piesented to 
emphasize certain etiological factois of postopeiative hemoi- 
rhage 

S A brief survey of the diagnosis and management of 
hemorihage is discussed 

4 A geneial plan of management of the opeiation of tonsil¬ 
lectomy is suggested foi the reduction of the postoperative 
tonsil bleeding 
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THE EFFECT OF THE L-EPHEDRINE SALT OF 
PENICILLIN G (TERSAVIN*) ON THE BACTERIAL 
FLORA OF THE NASAL MUCOSA j 

E Geunberg, Ph D , and E H Titsworth, B S , 

Nutley, N J 

In an interesting paper by Eveiett,' it has been shovvTi that 
sodium sulfathiazole, particularlj in combination with dl-de- 
soxyephediine as a vasoconstrictor, vas superior to penicillin 
in the tieatment of infected sinuses Tins is surprising 
because of the supeinor antibactenal acbvity of penicillin 
towards the Gram-positive and Gram-negati\ e cocci, which 
in Eveiett’s investigations were also found to be the most 
common causative agents of sinus infections It suggests that 
the piesence of the vasoconstnctoi plajs an important role in 
the successful treatment of inflammatory, infectious processes 
of the nose Mixtures of penicillin and vasoconstrictors are 
apparently widely used and of satisfactory acti\uty == Foi that 
reason, a series of mvestigations was recently carried out in 
which the antibacterial effects of an l-ephedrme salt of peni¬ 
cillin G weie exammed both clmically= and experimentally ^ 

The 1-ephedrine salt of pemcillin G, sjmthesized by Dr M 
W Goldberg and Mr S Teitel, of the Roche Chemical Labora¬ 
tories, IS a compound which combines m one molecule the 
^ asoconstrictory properties of ephednne and the antibacterial 
activity of pemcillm G Studies on the pharmacology and 
chemotherapeutic effects of this compound have been pub¬ 
lished elsewhere ^ These investigations have shown that, due 
to the presence of the vasoconstrictor, the absorption from 
the site of admmistration was delajed and consequently the 

•Tersa^ in—T M.—Reg XJ S Pat. Off. 

^tFrom the Department of Chemotherapy Hoffman-La Roche Inc. Xutle-i 

Editor s Note This ms received In Laryngoscope Office and accepted for 
publication Jan. S ^ ^ 
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topical piophylactic antisti eptococcal activity was superioi to 
that of othei watei-soluble penicillin salts 

It was the obseivation on the topical activity of Teisavin 
that suggested the usefulness of this penicillin deiivative for 
topical administiation on infected tissues and surfaces The 
favoiable physical pioperties of this compound, namely the 
high solubility, the absence of disturbing color and the mnocu 
ousness foi tissues, were consideied additional factors which 
encouraged the use of this material on mucus surfaces inhab¬ 
ited by a normal and occasionally pathologic flora As an 
easily available test object for the determination of the activ¬ 
ity of this penicillin salt on a bacterial infected mucus surface, 
the nasal mucosa was selected The studies were conducted 
on volunteers with a supposedly normal nasal flora (rc, peo¬ 
ple without actual acute or chronic nasal disturbances), as 
well as on patients of an ear, nose and throat clinic 

MATERIALS AND METHODS 

Two tablets of Ter savin, containing 30,000 units penicillin/ 
tablet, were dissolved in 15 ml of distilled water or saline so 
that a concentration of 4,000 units penicillin/ml was obtained 
With the cooperation of Dr Reginald Everett, St Luke’s Hos¬ 
pital, New York, N Y, nasal swabs were obtained from ^ 
patients immediately before treatment and streaked on blood 
agar plates containing 1 mg pemcillinase/ml Twenty minims 
of the Tersavin solution were then instilled into the nostri 
from which the initial swab had been obtained At various 
intervals after treatment, swabs were taken and streaked on 
penicillinase (1 mg/ml) blood agar plates so that any residua 
penicillin would be inactivated 

Grubb and Puetzei’s® criticism of the swab technique, name¬ 
ly, that the bacterial flora picked up by the swab at the ves¬ 
tibule of the nares might have insufficient contact with the 
penicillin is indeed justified In our use of the swab metho , 
the decrease in the flora aftei Tersavin therapy was so strik¬ 
ing that even this interference could be disregarded, there¬ 
fore, the swab technique was used throughout our expei iments 
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EXPERIMENTAL RESULTS 

The flora obtained in the piesent cases weie usuallj'^ Staphy- 
lococcus awetis and Staphylococcus albus In a few patients, 
hemolytic streptococci weie isolated The initial cultures, 
which weie taken befoie treatment with Tersa^^n, showed in- 
numeiable colonies in the majority of cases Less than 500 
colonies could be counted in those cases where i eduction in 
the nasal floia was seen Frequentty a i eduction to less than 
100 colonies and occasionally no visible giovi;h was obseiwed 
in these expeiiments 

The pel cent of cases which showed a i eduction in the nasal 
flora 15 minutes to foui hours aftei one ti eatment, thi ee hours 
aftei three treatments at two-houi intervals, and thiee to four 
houis aftei thiee tieatments on one day and the fourth treat¬ 
ment on the following morning aie given in Table 1 In all 
cases, a minimum of 70 per cent of those tieated showed a 
1 eduction m the nasal flora 


TABLE 1 EFFECT OF TERSAVTN ON NORMAL AND PATHOLOGIC 

NASAL FLORA- 

Subculture on Blood Agar Plate + 1 Mg/Ml Penicillinase 


No of 
Cases 

No of 
Treat¬ 
ments 

Inter¬ 

val 

No of Patients 
Shotvlnp 
Reduction 

In Nasal Flora 

Patients 

Showing 

Reduction 

In Nasal Flora 

13 

1 

15 min. 

9 

70 

6 

1 

1 hour 

6 

100 

3 

1 

4 hours 

2 

66 

20 

3 

3 hours 

15 

75 

12 

4 

3-4 hours 

11 

92 


In order to use the more sensitive method of hqmd medium 
foi the question of the reduction of nasal flora, some of the 
swabs taken three to four hours after treatment were put into 
broth and incubated A striking example of the results ob¬ 
tained IS given in Fig 1 The tube, 133A, which is perfectly 
clear, indicates the inoculation of the swab after therapy with 
Tersavm, while 133B, which is highly turbid, was taken before 
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the administiation of Tei savin The swabs, put into the test 
tubes, aie still visible in the photogiaph 

Even aftei longei inteivals between the last tieatment and 
the taking of a final cultuie, a significant i eduction in the 
nasal fioia may be seen Thiee cases in which the subcultuie 
period langed fiom 11 to 20 houis aftei the last tieatment of 
lepeated doses showed a consideiable i eduction Fig 2 is 
fiom a case of a known caiiiei of hemolytic Stwphylococcus 
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auretis who suffeied fiom ielapsing boils of the naies After 
Re initial cultuies, the patient instilled 20 minims of the 
iei savin solution two to foui times daily in both nostiils foi 
^1 days On the moining of the fifth day, about 20 houis 
+ V ^ ^ ^ administiation of Tersavin, swabs weie again 
both nostrils The number of colonies weie innu- 
meiab e before treatment, but aftei theiapy weie ieduced to 
iJ40 colonies for the light and 92 colonies foi the left nostiil 

These results cleaily demonstiate the fact that local Tei- 
savin theiapy is able to reduce the bacteiial floia on a mucus 
sui ace, moieovei, the ieduction of the nasal flora lasted foi 
a penod fai beyond that time within which penicillin might 
De expected to lemain m living tissue This obseivation was 
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not surprising to us since an eaihei publication by Giunbeig, 
Schnitzel and Ungei*^ had shown that, although no detectable 
penicillin could be obsem'^ed in tissues two hours aftei a topical 
penicillin tieatment, a sufficient amount was adsorbed on the 
bacteria to exert an effect for a consideiablj longei period of 
tune 

In an attempt to further anah'ze these findings, Gninbeig 
and Ungei" employed Flemmg’s guttei plate method, in oidei 



RIGHT 

LEFT 



BEFORE 


AFTER 


Fig- 2 Nasal flora before and 20 hours after four da^ s treatment with 
Tersavin. 


to show that pathogenic oigamsms, in this case Sti eptococcus 
hemolyticus, showed an mcieased sensiti\uty to extremely 
small amounts of pemcillin It was assumed that this was due 
to an additive effect of the penicillin which diffused into the 
agar plus that residual penicdlin specifically adsorbed to the 
surface of the organisms It was, therefore, attempted to dem¬ 
onstrate a similar mcreased sensiti\itv of bacteria towards 
penicillin after treatment of the nasal mucosa with Tersavin 
bj a senes of experiments in which swab cultures of the 
treated mucosa were plated on blood agar plates containing a 
nomnhibitorj dose of penicillin A gioup of volunteeis were, 
therefore first exammed in order to find out which concen¬ 
tration of penicillin in the blood agar allowed full growth of 
bactena and which one was sufficient to inhibit growth com- 
pletelv The results are gi\en in Table 2 
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TABLE 2 SENSITIVITY OF THE NASAL FLORA TO PENCILLIN G 
INCORPORATED INTO BLOOD AGAR PLATES 


PenicilUn Concentration In the Agar (mce/wl) 


A'^olunteer 

InltlnlB 0 0006 0 006 0 06 0 3 


D R 

+ + + (B) 

+ + 

5 Col 

0 

B L 

— 

— 

0 

0 

A D 

+ + -f 


0 

0 

M D 

— 

— 

0 

0 

E G 

+ -1- 

+ + 

2 col 

0 

D K 

+ + -+- 

60 col 

1 col 

0 

R S 

-f-h-f- 

-f + + 

6 col 

4 col 

W H 

4-f + 

+ + + 

— 



(a) + + + = henvj grou th of Innumerable colonies 

+ + = lighter grou th colonies still Innumerable 
— = not tested 


It may be seen fi om Table 2 that in the majoiity of cases a 
concentiation of 0 006 meg penicilhn/m] oi less did not inter¬ 
fere with heavy giowth of the nasal staphylococcus floia, 
while concentiations of 0 06 mcg/ml and more allowed only 
the development of veiy few colonies, in most cases theie 'was 
no giowth at all 

Consideimg these results, 0 003 meg penicillin G/ml 
chosen as the nonmhibitory dose foi demonstrating the in¬ 
creased sensitivity of the nasal floia after Tersavin tieatment 
The results aie given in Table 3 


TABLE 3 GROWTH OF NASAL FLORA ON BLOOD AGAR CONTAIN 
INQ PENCILLIN G 0 003 MCG/ML BEFORE AND AFTER A SINGLE/ 
ADMINISTRATION OF TERSAVIN (4,000 U/ML) 


Exp No 

Volunteer 

Initials 

Before 

Number of Colonies 

After 8 16 24 

40 Hours 

E184 

R S 

Inn (a) 

87 

_ 

300 

— 


D K 

Inn 

20 

— 

40 

^__ 

E183 

R S 

660 

_ 

76 

46 

400 


A D 

900 

— 

426 

63 

210 


(a) Inn = Innumerable 


It IS evident from these expeiiments that aftei 24 houis, 
and to a certain degree after 40 houis, only a small fraction 
of the surviving nasal flora was able to glow in the presence 
of an nonmhibitory concentration of penicillin which allowed 
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good growth of the nasal flora before treatment These experi¬ 
ments substantiate the fact that the growth of staphylococci 
from the nasal mucosa after treatment with Tersawn is 
inhibited by verj’’ small concentrations of penicillin incoiiio- 
rated into the agai The concentrations pe? se are not suffi¬ 
cient to influence the growth of the nasal floia without pre¬ 
treatment with Teisawn 

The findings also appear to be interestmg from the pomt 
of new of the possible development of a specific drug resist¬ 
ance induced by the use of a topical treatment of a peni¬ 
cillin salt It has recently been shown that chemotherapeutic 
agents, particulaily streptocomycm' and to a lesser degree 
penicillin,® selectively affect mdmdual bacteria of high sensi- 
tmtv, while the more resistant mdmduals of the same popu¬ 
lation may sumve and give rise to the development of 
resistant strams Such a selective survival of micio-oigan- 
isms of abnormally increased resistance has not been obsein ed 
so far either in oui expeiimental work on artificial infections 
of mice 01 m our woik with the flora of the nasal mucosa 
This was shown by the use of culture medium contammg high 
concentrations (0 06 mcg/ml) of pencillin which in no case 
allowed the growth of orgamsms after the administration of 
Tersa^^n The development of diug resistance in vivo seems, 
therefore, to follow other rules than those suggested by in 
vitro experiments This is also shown m older studies by 
Schmtzer^® and m the more recent investigations by Gezon 
and Collins 


DISCUSSION 

The studies presented in this paper form a confirmation of 
previous experimental studies in infected tissues of ammals 
and demonstrate that the topical administration of Tersawn 
sigmficanth decreases the bacterial flora of the normal and 
diseased nasal mucosa for a considerable length of time Ei i- 
dence is also presented that the antibacterial effect of the 
treatment lasts for a longer period of tune than penicillin can 
be expected to be present m a detectable concentration An 
explanation for this phenomenon was attempted bj demon- 
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stiating that the siuvivmg individuals of the bacteiial popu¬ 
lation showed an inci eased sensitivity towaids penicillin 

We aie awaie of the fact that these obsei vations, which 
have been paitly earned out in healthy volunteeis, might not 
have an immediate significance foi clinical pioblems The fact 
that it IS possible by simple instillation of a vasoconstiictoiy 
ephediine salt of penicillin to i educe the nasal floia might, 
howevei, have implications of a clinical theiapeutic natuie in 
acute 01 cluonic diseases of the nose The lesults seem to 
indicate that Tei savin might be of value in othei infectious 
piocesses of the nasal accessory sinuses wheie a diiect influ¬ 
ence on the viability of pathogenic micio-oiganisms is moie to 
be desiied than might be the case with the physiological floia 
of the mucus suiface of the nose 

SUMMARY 

Expel imental data aie submitted to show that Tei savin, the 
i-ephediine salt of penicillin G, significantly decreases the bac- 
teiial floia of the noimal and diseased nasal mucosa foi a 
coiisideiable length of time In addition, the floia exposed to 
Tei savin tieatment develops an inci eased sensitivity towaids 
noninhibitory doses of penicillin The lesults obtained on the 
expel imental model of the nasal floia might indicate a similai 
theiapeutically valuable effect on the pathological floia of in¬ 
fected nasal accessoiy sinuses 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

On Nov 12, 13 and 14, 1948, the Cential Illinois Society of 
Ophthalmology and Otolaryngologj'- held their eleventh meet- 
mg at the Abraham Lincoln Hotel m Spnngfield, III Di F 
Bruce Fialick, professor of ophthalmology at the IJmveisity 
of Michigan, spoke on "Surgical Anatomy of Operations for 
Glaucoma" and "Diseases of the Tear Duct ” Di F L Led- 
erer, professor and head of the Depai-tment of Otoloryngology, 
Umversity of lUmois, discussed "Modem Approaches to the 
Prevention and Treatment of Defective Hearing" and “Malig¬ 
nancy m Its Relationship to Nasal Obstiuction and Hoarse¬ 
ness " Dr L W Roth, Belleville, Ill, gave a paper on the 
"O’Connor Cinch Operation,” and Dr D K. Judd, of Kanka¬ 
kee, Ill, discussed “Malignancies of the Paianasal Sinuses ” 
Thomas W Samuels, an attorney from Decatur, Ill, gave a 
delightful talk on “A Lawj’^er Looks at the Medical Profes¬ 
sion ” The followmg officeis vrere elected for 1949 Presi¬ 
dent, Di Clifton S Tumei, Peoiia, lU , President-elect, Dr 
Harold Watkins, Bloomington, Ill , Vice-President, Dr Mere¬ 
dith Ostrom, Rock Island, Ill , Secietaiy-Tieasurer, Dr Philip 
R McGrath, Peoria, Ill 



CLINICAL STUDY OF VONECIDIN 
L Calvin Davis, M D , 

Omaha, Neb 

The theiapeutic aims of local medication in the management 
of ihinological conditions aie to i educe congestion of the nasal 
mucosa, to piomote oi lestoie ciliaiy function and to contiol 
secoiidaxv bacteiial invasion 

The most desiiable and widely useful single diug foi acconi- 
plishiiig the fiist of these aims is the nasal decongestant The 
ideal medication of this type must piovide effective and pio- 
longed vasocoiistiictioii without distuibing the iioinial physi¬ 
ology of the nose, it should be noniiiitating and devoid of 
local and systemic side-effects, and it should not cause sec- 
oiidaiy 01 lebouiid congestion and tuigescence of the nasal 
tissues 

Voiiediiiie solution has been shown, phaimacologically and 
111 clinical ihinological piactice, to possess ceitaiii advantages 
ovei nasal decongestants in common usage 

Chemically, Voiiediiiie is phenylpiopylmethylamine, a sec- 
oiidaiy amine It foims salts leadily with mmeial acids which 
aie stable and do not decompose on stoiage iindei oidinaiy 
conditions of exposuie The hydiochloiide is a white ciystal- 
line salt with a melting point of 114° C It is veiy soluble ni 
watei and alcohol, slightly soluble in acetone, and insoluble in 
benzene, chloiofoim and ethei The solution foi iiitiaiiasa 
use IS isotonic 

Vonediine exeits its essential theiapeutic action on the deep 
vasciilai plexus, which is the objective in decongestant thei- 
apy This netwoik of blood vessels contiols the thickness o 
the tissues ovei the tuibiiiates, and by deci easing the bloo 

•Read nt the mooting' of the Nebraska College of Medicine Lincoln Ncb 
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through Aasoconstriction the swollen turbinates shrink and 
the capacity- of the airwav is increased Constriction of the 
superficial blood vessels, on the other hand, would result onlv 
in blanching of the mucosa, causing a local ischemia which 
obscures the actual degree of inflammatoiw mucosal reaction 
and disturbs nasal phvsiology 

Because of the characteristic action of Vonedrine—effecti\e 
decongestion without blanching—topical application or inliala- 
tion mto the nose does not produce stinging or burning The 
onset of vasoconstriction is not quite so rapid as that of cer¬ 
tain other nasal decongestants but the degree of congestion is 
equally as great and the period of decongestion is of longer 
duration The use of Vonednne is not followed bv rebound 
secondary congestion or turgescence The imtial vasocon- 
strictmg action of Vonedrme is more phvsiological and not so 
intense as is that of manv other decongestants, and smce the 
secondarv congestion which usuallv attends the use of nasal 
vasoconstrictors is directlv piopoi-tional to the intensity- of the 
primarv efl:ect, there is little likelihood of local secondary 
congestion or undesirable svsteimc side-actions 

The pharmacological and toxic effects of Vonedrme were 
studied and compared with those of 1-ephedime and ampheta¬ 
mine ^ The effect of Vonednne on the cardiovascular svstem 
and the bronchioles is verv similar, both quantitativelv and 
quahtatiielv, to that of amphetamine, however, it produces 
verv little, if anv, central stimulation m the experimental 
animal Warren and Wemer,== m a comparable studv of the 
central stimulabng acbon of seien commercial vasopressor 
armnes used as nasal decongestants, found that Vonednne had 
no effect at the lowest dose lei el and only slight effect at the 
highest level The toxicity of Vonedrine is of the same order 
as 1-ephednne and about one-half that of amphetamine ^ 

Vonednne solubon was ongmally supplied for climcal mi es- 
bgabon m 0 5 per cent concentrabon of Vonedrine Levulinate 
Baumgardnei and co-workers,® based on then study of 150 
rhmological pabents, reported this to be an effecbie nasal 
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The theiapeutic aims of local medication in the management 
of ihinological conditions aie to i educe congestion of the nasal 
mucosa, to piomote oi lestoie ciliaiy function and to contiol 
secoiidaiy bacteiial invasion 


The most desiiable and widely useful single diug foi accom¬ 
plishing the fiist of these aims is the nasal decongestant The 
ideal medication of this type must piovide effective and pio- 
longed vasoconstiiction without distuibing the noimal physi¬ 
ology of the nose, it should be noniriitatmg and devoid of 
local and systemic side-effects, and it should not cause sec- 
ondaiy oi lebound congestion and tuigescence of the nasal 
tissues 

Vonediine solution has been shown, phaimacologically and 
in clinical ihinological piactice, to possess cei-tain advantages 
over nasal decongestants in common usage 

Chemically, Vonediine is phenylpiopylmethylamine, a sec¬ 
ondary amine It foims salts readily with mineial acids which 
aie stable and do not decompose on stoiage undei oidinaiy 
conditions of exposuie The hydrochloride is a white ciystal- 
line salt with a melting point of 114° C It is very soluble m 
water and alcohol, slightly soluble in acetone, and insoluble in 
benzene, chlorofoim and ether The solution foi intianasa 
use IS isotonic 

Vonedrme exei’ts its essential therapeutic action on the deep 
vasculai plexus, which is the objective in decongestant ther¬ 
apy This network of blood vessels controls the thickness o 
the tissues over the turbinates, and by deci easing the b oo 
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through vasoconstriction the swollen turbinates shrink and 
the capacitv of the airway is increased Constriction of the 
superficial blood vessels, on the other hand, would lesult onl^ 
in blanching of the mucosa, causing a local ischemia which 
obscures the actual degree of mflammatoiy mucosal reaction 
and disturbs nasal phjsiologv 

Because of the chaiacteiistic action of Vonedrme—e^fectl^e 
decongestion without blanchmg—topical application or inliala- 
tion into the nose does not produce stinging or burning The 
onset of vasoconstriction is not qmte so rapid as that of cer- 
tam other nasal decongestants but the degree of congestion is 
equally as great and the period of decongestion is of longer 
duration The use of Vonedrme is not followed by rebound 
secondary congestion or turgescence The imtial vasocon- 
strictmg action of Vonedrme is more phvsiological and not so 
mtense as is that of many other decongestants, and smce the 
secondarv congestion which usuallv attends the use of nasal 
vasoconstrictors is directly proportional to the intensity of the 
primarv eftect, there is little likelihood of local secondaiy 
congestion or undesirable svstemic side-actions 

The pharmacological and toxic effects of Vonedime weie 
studied and compared with those of 1-ephednne and ampheta¬ 
mine ' The effect of Vonedirne on tlie cardiovascular svstem 
and the bronchioles is very similar, both quantitativelv and 
qualitativelv, to that of amphetamme, however, it produces 
very little, if anv, central stimulation m the experimental 
animal Warren and Werner,- m a comparative studv of the 
central stunulatmg action of seven commercial \asopiessor 
amines used as nasal decongestants, found that Vonedrme had 
no effect at the lowest dose le\el and only shght efliect at the 
highest le^ el The toxicity of Vonedrme is of the same order 
as 1-ephednne and about one-half that of amphetamme ^ 

Vonedrme solution was onginally supplied for climcal im es- 
tigation in 0 5 per cent concentration of Vonednne Le\'ulmate 
Baumgaidner and co-workers,® based on their studv of 150 
rhmological patients, reported this to be an effective nasal 
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The antibacteiial action of Vonecidin was compaied to two 
similai preparations containing tyiothiicin Tests weie made 
in the presence of 10 per cent serum It was found that Vone¬ 
cidin had a somewhat better effect, and this was attributed to 
the synergistic action of the deteigent germicide, Ceepiyn 
Chloiide, and the chemically modified antibiotic, Methacidin 

The self-steiilizing piopeities of Vonecidin were studied by 
Taylor and Fotei They contaminated the solution with indi¬ 
vidual organisms and with nasal secretions A saline solution 
was used as a control Aftei 10 and 60 minutes, it was found 
that bacteria and fungi weie practically eliminated in the 
Vonecidin, wheieas they weie thriving in large numbers in 
the saline controls 

The proved clinical efficacy of Vonedime and the low to\ic- 
ity and high antibacterial action of Methacidin indicated 
Vonecidin to be a safe and effective intianasal medication 

For the past year, this preparation has been used in 760(’) 
patients as adjunctive treatment for acute nasopharyngitis, 
acute colds, and maxillary, frontal, ethmoid and sphenoid 
sinusitis The mode of use was by nasal packs and spray, 
after which patients received infrared heat for 15 to 20 min¬ 
utes Average duration of treatment varied from three to 10 
days A number of patients had repeated treatments on recur¬ 
rence of the condition 

In all cases there was relief of congestion and the condition 
seemed to clear more rapidly than when the nasal solution 
without the antibacterial agent was used No patient com¬ 
plained of smarting and burning, and objectively there was 
no irritation No objective signs of tissue nutation were 
noted Patients preferred this medication to that formerly 
employed There was no nervousness nor increase in pulse 
rate or blood pressure in any of this senes 

Occasionally, Vonecidin was used as a lavage of an acute 
maxillary sinusitis The solution was introduced into the 
sinuses, and then withdrawn After removal of the solution 
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and discharges, 5 cc of Vonecidin weie injected into each 
sinus Theie was no complaint of smarting or burning 

Recently, Seydell and McKnight® reported a disturbance of 
olfaction lesulting fiom the intianasal use of tinothiicin, 
evidenced as parosmia and anosmia, which persisted over a 
period of months We have noted no disturbance rn olfaction 
from Vonecidm This may be due to the chemically modified 
antibiotic, Methacidm, present in Vonecidin, which is less 
toxic than tiuothiicin It also does not contain the hemolj’tic 
component of tyrotlmcm, namely, tjT-Ocidm 

Summai-y Vonecidin, an intrasanal solution containing a 
decongestant, a detergent germiicide and a chemrcally modified 
antibiotic, has been used in 750 patients suffering with acute 
nasopharyngitis, acute colds and sinusitis 

All patients were relieved There was no burning or irrita¬ 
tion or secondai-y congestion, and in no case was there any 
nervousness or pressor action from the vasoconstrictor There 
apparently was quicker clearing of the condition than when 
the nasal solution without the antibiotic agent was used 

There was no disturbance m olfaction 
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THE CENTRAL STIMULANT ACTION OF SOME 
COMMERCIAL NOSE DROP PREPARATIONS* 

M K McPhail, Ph D ,t 
Flushing-, N Y 

An essential ingiedient of most nose diop piepaiations is a 
piessoi amine which induces shiinkage of the nasal passages 
Py a local vasoconstiictoi effect Apait fiom this effect, manv 
0 le commonly used piessoi agents cause stimulation of the 
cential neivous system which, although beneficial in numeious 
c mica conditions, is a disadvantage in nose diops and m 
0 lei piepaiations employed foi a puiely local effect A seaicli 
0 the Iiteiatiiie failed to leveal any lepoits on the compaia- 
ive cential stimulant action of diffeient conimeicial nose diop 
piepaiations, and it was with this study in mind that the 
piesent woik was undei taken Waiien and Weinei (1946) 
studied the activity of lats following subcutaneous adniinis- 
tiation of seven piessoi amines given in doses equal to fiac- 
tional paits of the LD50 Oui woik diffeis fiom theiis in that 
uie nose diops weie added intianasally at lepeated inteivals 
Tins method of administeiing nose diops foi compaiative test¬ 
ing, although open to the ciiticism that it is less accuiate than 
paienteial injection, so fai as dosage is concerned, is moie 
logical since it paiallels exactly the loute by which the diops 
aie taken theiapeutically 

In addition to the above, studies weie also made on the cen- 
tial stimulation of the commeicial nose diop piepaiations 
following then intiapeiitoneal injection 


METHODS 

(1 Centt al Stimulation The technique employed foi lecoid- 
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ing central stimulation was essentially that of Schulte and 
co-workers (1941), with one impoi-tant modification It had 
been our experience that the sensitivity of the work adders 
vaiied with the setting of the adjustment screws into the axle, 
owing to diffeiences of piessuie, and it was possible that then 
sensitivity varied from day to day, or even during the couise 
of an experiment To overcome this difficulty the following 
changes were made the adjustment screws were eliminated, 
two ball bearings were inserted ovei the axle, and lecessed 
into the wheel of the work addei, and two thrust bearings 
were placed on either side of the movable lever With these 
improvements the instruments were made more sensitive and 
their performance more constant 

b Animals Adult male and female rats, fed Puiina laboia- 
tory chow supplemented with greens in season, were employed 
in these experiments All tests were made on four groups of 
10 rats each 

c Procedure The test chamber was fitted with 10 cages 
so that 10 animals were treated at one time, five of which 
weie given the test solution and five the control solution On 
the following day or, in some instances, two or three days 
latei, the experiment was repeated with the same animals in 
the same cages, but with the solutions reversed By this 
arrangement a “crossover” test was performed and values for 
the difference between the effect of the test and control solu¬ 
tions were calculated The volume of solution administered to 
each rat was 0 7 cc and thrs was given either as a single injec¬ 
tion (intraperitoneally), or as seven divided doses of 0 1 cc 
each (mtranasally) given at 10-minute intervals, since the 
rats did not accept more than 0 1 cc applications without 
undue loss of the material Following drug administration, 
the animals were put into the test chamber and allowed a 
15-minute adjustment period, after which the kymograph was 
started and activity recorded for six hours The average 
activity of at least 10 animals was recorded for each test, 
although in some tests 20 and 30 animals were used 

Most of the experiments were earned out at a tempeiature 
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of 27° to 29° C In veiy hot weathei the air in the test cham¬ 
ber was cooled by passing it through a coil in ice but, even so, 
the temperature on two occasions increased during a test from 
an initial temperature of 29° to 33° C at the end of the 
experiment 

Apart from the one exception noted, the nose diop piepaia- 
tions studied in these investigations weie purchased on the 
open market These were Nose drop A (0 3 pel cent ephe- 
diine in mineral oil) , Nose drop B (0 5 pei cent ephedrme in 
mineral oil) , Privine (0 1 per cent 2[o-naphthylmethyl] imi¬ 
dazoline hydrochloiide] , Tuamine (2 per cent dl-2 aminohep- 
tane sulfate) , Neo-Synephrine (1 per cent l[m-hydioxyphe- 
nyl]-2-methylaminoethanol hydiochloiide) Nose diop C, an 
aqueous isotonic buffered solution containing 0 5 per cent 
ephedrme sulfate, 0 04 per cent cetyl trimethyl ammonium 
bromide and 0 25 per cent chlorobutanol, was prepared in the 
laboratory The control solutibn foi the aqueous preparations 
was 0 9 per cent saline and for the oily preparations light 
mineral oil These were administered in a mannei and volume 
similar to that used for the experimental animals 


RESULTS 


a IntranascU Administration A summary of the lesults of 

the tests on intranasal administration of nose drops is given 
in Table 1, with two examples of the ci ossovei test in Table 2 
It IS to be noted that Privine, at the dosage used, caused defi¬ 
nite central stimulation, whereas none of the other nose drop 
preparations did That Neo-Synephnne and Tuamine were 
without effect is not surprising, as these agents are well known 
to be weak central stimulants, but that the three preparations 
containing ephedrme should prove to be without action was 
of considerable interest 


b Intra'penotoneal Administration Since Piivine ha 
proved stimulating when given intranasally, but not nose 
drops containing ephedrme, it was decided to study the action 
of these agents when injected mtraperitoneally to see if the 
route of administration had a bearing on the result It 
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TABLE 2 t CROSSOVER TEST ON 20 RATS GIVEN PRIVINE AND 
SALINE, AND 30 RATS GIVEN NOSE DROP A AND MINERAL OIL 
ANIMALS STUDIED IN GROUPS OF 10 


No of 
Animal 

Rev of Work Adder 
PrI\Ine Saline 

Dlffer- 

encet 

P-S 


Rev of Work Adder 
Nose Drop A Min Oil 

Differ 
oncct 
A-M 0 

1 

6 

4 

+ 2 


3 

4 

— 1 

2 

12 

6 

+ 6 


16 

8 

+ 7 

3 

18 

18 

0 


2 

1 

+ 1 

4 

9 

10 

— 1 


45 

33 

+12 

5 

5 

5 

0 


4 

2 

+ 2 

6 

9 

4 

+ 5 


0 

0 

0 

7 

6 

2 

+ 3 


0 

1 

— 1 

8 

11 

12 

— 1 


24 

26 

— 2 

9 

7 

6 

+ 1 


2 

2 

0 

10 

18 

12 

+ 6 


3 

6 

— 2 

11 

3 

1 

+ 2 


2 

4 

— 2 

12 

11 

6 

+ 5 


3 

8 

— 5 

13 

2 

1 

+ 1 


0 

1 

— 1 

14 

26 

11 

+16 


12 

17 

— 5 

15 

4 

2 

+ 2 


11 

8 

+ 3 

16 

0 

0 

0 


1 

1 

0 

17 

1 

1 

0 


1 

1 

0 

18 

20 

17 

3 


6 

12 

— 6 

19 

3 

1 

+ 2 


2 

2 

0 

20 

2 

4 

— 2 


3 

3 

0 

21 





4 

3 

+1 

22 





9 

2 

+ 7 

23 





4 

4 

0 

24 





1 

3 

— 2 

25 





6 

7 

— 2 

26 





5 

37 

—32 

27 





37 

35 

+ 2 

28 





8 

9 

- 1 

29 





8 

7 

+ 1 

30 





12 

6 

+ 7 




+ 49 




—19 _ 


49 




19 



X = 

— = 2 45 



X 

= — = 63 




20 

2 45 0 



30 

63 0 

AQ 

S2 = 

14 16 

t — 

= 2 91 

s= 

= 51 063 

t ^ “ 


S = 3 76 

841 


s 

= 7 15 

1 32 


Sx = 

841 



Sx 

= 1 32 

■-=; 



•Difference P-S = Privine — Saline 

A-M O = Nose drop A — Mineral Oil 

tStudent s “t ’ test (Statistical Methods G W Snedecor, 1946 P 
where "t = mean of differences between two s ets of observation 
expected difference) — (standaid deviation -i- V number 'Igr 

employed to test the significance of the difference between the nu ^ 
of revolutions produced by the nose drops and the control materia 
“f value greater than 2 85 means that such a difference should occur 
more than once in 100 times by chance when 20 animals are use 
hence is highly significant When 30 animals are used, a ‘ t” value 
than 2 04 means that the observed difference might arise by chance 
Is therefore not significant 
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felt that the same appioximate oidei of activity might hold 
legaldless of quantitative differences 

It will be noted fiom Table 3 that the two nose diop prepa¬ 
rations tested containing ephedrine caused central stimulation, 
and of these the aqueous one proved much more stimulating 
than the oily one, as would be expected Piivme, however, 
was moie centrally stimulating than even the aqueous ephe- 
diine nose diop 


DISCUSSION 

The lesults of these tests indicate That Piivine, given 
intianasally oi intiaperitoneally, is moie centially stimulating 
than largei doses of ephediine, that ceitain nose diops— eg, 
Piivine — if given lepeatedly by the nasal loute, will cause 
cential stimulation, that ephediine in aqueous oi oily phase, 
intianasally, does not cause stimulation in the doses examined 
These thiee points will be discussed, in this ordei, below 

1 Waiien and Wernei (1945) found that when the foiu 
above tested piessor amines were studied by subcutaneous 
injection in the rat, in doses which weie fiactional paits of 
the LD50, then oidei of activity was as follows ephediine> 
Piivine>Tuamine>Neo-Synepihine They used doses that 
were 5, 10 and 20 pei cent of the LD50 values At the 10 pel 
cent level this would mean that then animals leceived the 


TABLE 4 A COMPARISON OF THE APPROXIMATE AMOUNTS 0 
PRESSOR SUBSTANCES GIVEN INTRANASALLY (OR INTRAPER 
TONEALLY) and SUBCUTANEOUSLY (DATA FOR THE LATTE 
TAKEN PROM PAPER BY WARRREN AND WENER ) 


Pressor 

Agent 

LD60» 

Mgr/Ke 

10% of LDBO 
Mff/Ke 

Amts Gl\en In 

Present Test 

Ephedrine 

800 

80 

14t 

Prlvlne 

420 

42 

2 8 

Tuamlne 

130 

13 

56 

Neo Synephrlne 

28 

2 8 

28 


■which was tested as the sulfate nrcpa 

tCalculatlons based on 0 7 cc /260 em rat I e 2 8 cc of nose drop P 
ration per Kg- 

tUslng aqueous nose drop containing 0 5% ephedrine sulfate 
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amounts listed in Table 4 For pui poses of comparison, the 
quantities given intianasally oi intiaperitoneally to oui rats 
are recoided in the last column of the same table 

It IS evident fiom the results given in Table 1 and 3 that 
nose drops containing Piivine proved to be moie centially 
stimulating than those containing ephediine, even though the 
dose of ephedrine was greatei than Privine This lelationship 
was found legaidless of whether the nose diops weie given 
intranasally or mtraperitoneally The aqueous nose diops con¬ 
tained 0 5 pel cent ephedi me sulfate, whereas Privine nose 
diops contained 0 1 per cent Privine hydrochloiide In milli- 
giams pel kilogram this is equivalent to a dose of 14 mg/kg 
for ephediine sulfate and 2 8 mg/kg foi Privine hydioclilo- 
iide Waiien and Weiner (1945) found that ephediine was 
moie stimulating than Privine when injected subcutaneously 
This differ ence in oi der of activity may be due to the different 
routes of administiation used and/or the fact that oui prepa¬ 
rations were commercial products with othei substances pres¬ 
ent, and that these substances modified the absorption of the 
active pressor agents 

The dose of Piivine used in the present study, when con¬ 
sidered in relation to the LD50 values, was proportionately 
less than that used for the other pressor amines and, on a 
weight basis, therefore, Privine was the most active of all 
agents tested 

2 It was found that if repeated doses of 0 1 per cent Pii¬ 
vine were given intranasally to rats over a period of time 
central stimulation would result The amounts administered 
were large — 0 7 cc for a 250 gm lat corresponds on the same 
weight basis to 196 cc for a 70 kg man Actually, the vol¬ 
umes required to cause central stimulation would be somewhat 
less than this, as administration of nose drops to the rat is 
attended with some loss The method was used, however, as 
it IS the route by which the diugs would be taken therapeuti¬ 
cally and moreover, for comparative studies, the dosage error 
would be approximately the same for all test groups 

3 An important finding was that none of the nose drops 
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tested containing ephediine (oily nose diops A and B and 
aqueuous nose diop C) piovcd to be centially stimulating 
when given intianasallv m spite of the lelatively laige doses 
used Intiapci itoneally, both the oily piepaiation (nose diop 
A, 0 3 pel cent ephediine) and the aqueous nose diop (nose 
diop C, 0 6 pel cent ephediine sulfate) weie centially stimu 
lating, the lattei being moie active than the foimei This dif- 
leience was piobably due to a dilTeience in absoiption fiom 
the two solutions as the dose of ephediine base was the same 
111 each 

Finally, it is believed impoitant to emphasize that any con¬ 
clusions that may be diawn fiom this study apply only to 
comineicial nose diop piepaiatioiis as tested undei the condi¬ 
tions desciibcd and no geneializations with legaid to the ceii- 
tially stimulating action of the puie piessoi amine is implied 

SUMMARY 

J Five didcient commeicial nose diop pioducts and one 
othei piepaied in the laboiatoiy, each of which contained a 
piessoi amine, weie tested foi then ceiitial stimulant action 
111 the lat following intianasal administiation Pi ivine was 
the only one found to be active 

2 Piivinc, oily nose diop A (0 3 pei cent ephediine), and 
aqueous nose diop C (0 5 pei cent ephediine sulfate) wcic 
also tested foi thou stimulant action following intiapeiitoneal 
injection All wcic found to be stimulating, with Piiviiie the 
most ctTcctive Of the two piepaiations containing ephediine, 
tlio aqueous diops weie moic stimulating than the oily ones 

S The lesults aie discussed in i elation to those pieviously 
1 epoited 
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DR THOMAS WILLIS (1621-1675) 

A Great Seventeenth Century English Anatomist and Chmcian 
Who Anticipated Many Modem Discovenes 

Walter A Wells, M D , 

Washington, D C 

Dr Thomas Willis was a contempoiaiy of Dr Thomas 
Sydenham and, in his day, a man of far gieatei renown With 
the passing of yeais, however, a leversal has taken place, 
and m medical history Sydenham, “the gieat English Hip¬ 
pocrates,” as he IS called, has become such a dominating figure 
of that period that were it not for certain eponyms which 
have survived, the name and fame of Willis would be almost 
completely obscured 

We do not hear much of the Willis nerve, as the accessory 
nerve has been called, nor of WUlis disease, another name for 
diabetes, but there are two WiUis eponyms that are household 
words in our medical literature 

No one with the least pretense of anatomical knowledge can 
be unfamdiai with “The Circle of Willis,” and surely no otolo¬ 
gist could be unfamiliar with the meaning of the expression 
“Paracusis Wilhsii ” 

All deaf persons who have noticed the pecuhai phenomenon 
of hearing better in the midst of noise must share with medi¬ 
cal men some curiosity as to the person for whom this symp¬ 
tom IS named 

1 The Circle of Wilhs This is the name umvei sally be¬ 
stowed on the network of anastomosmg arteines presenting an 
appioximately hexagonal figure at the base of the brain 

It was first described by Willis in his “Cerebii Anatome” 

Editor’s Note This me received In I^aryngroscope OflJce and accented for 
publication Jan, 19 1949 
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tested containing ephediine (oily nose drops A and B and 
aqueuous nose diop C) proved to be centially stimulating 
when given intranasally in spite of the lelatively laige doses 
used Inti apei itoneally, both the oily pieparation (nose diop 
A, 0 3 pel cent ephediine) and the aqueous nose diop (nose 
diop C, 0 5 pel cent ephediine sulfate) weie centially stimu¬ 
lating, the lattei being moie active than the foimei This dif- 
ieience was piobably due to a diffeience in absoiption fiom 
the two solutions as the dose of ephediine base was the same 
in each 

Finally, it is believed important to emphasize that any con¬ 
clusions that may be drawn fiom this study apply only to 
commeicial nose diop piepaiations as tested undei the condi¬ 
tions desciibed and no geneializations with regaid to the cen- 
tially stimulating action of the puie piessoi amine is implied 

SUMMARY 

1 Five diffeient commeicial nose diop pioducts and one 
other prepared in the laboiatory, each of which contained a 
piessoi amine, weie tested foi then central stimulant action 
in the lat following intranasal administration Privine was 
the only one found to be active 

2 Privine, oily nose diop A (0 3 pei cent ephedrine), and 
aqueous nose drop C (0 6 pei cent ephediine sulfate) were 
also tested for then stimulant action following intiapeiitoneal 
injection All were found to be stimulating, with Piivine the 
most effective Of the two piepaiations containing ephediine, 
the aqueous drops weie moie stimulating than the oily ones 

S The results aie discussed in relation to those pieviously 
lepoited 
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DR THOMAS WILLIS (1621-1675) 

A Great Seventeenth Century English Anatomist and Climcian 
Who Anticipated Many Modem Discoveries 

Walter A Wells, M D , 

Washington, D C 

Dr Thomas Wilhs was a contempoiaiy of Dr Thomas 
Sydenham and, in his day, a man of far gi eater renown With 
the passmg of yeais, however, a reversal has taken place, 
and in medical history Sydenham, “the great English Hip¬ 
pocrates,” as he is called, has become such a dominating figure 
of that period that were it not for ceitain eponyms which 
have survived, the name and fame of Wilhs would be almost 
completely obscured 

We do not hear much of the Willis nerve, as the accessory 
nerve has been called, noi of WiUis disease, anothei name for 
diabetes, but theie are two Willis eponyms that are household 
words in oui medical literature 

No one with the least pietense of anatomical knowledge can 
be unfamiliar with “The Ciicle of Wilhs,” and surely no otolo¬ 
gist could be unfamiliar with the meaning of the expression 
“Paracusis Wilhsii ” 

All deaf persons who have noticed the peculiai phenomenon 
of hearing better in the midst of noise must share with medi¬ 
cal men some cunositj’- as to the person for whom this symp¬ 
tom is named 

1 The Circle of Wilhs This is the name univei sally be¬ 
stowed on the network of anastomosmg arteries piesenting an 
appi oximately hexagonal figure at the base of the bialn 

It was first described by Wilhs in his “Ceiebn Anatome” 


Edltor*s Note This ms received In LarynETOscope Office and accepted for 
publication, Jan 19 1949 
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first biogiaphei, the quaint chroniclei of the eia, Anthony a 
Wood, who insinuated that Willis’ reputation as an anatomist 
was laigely due to Ins exceptionally skilled assistants, and on 
another occasion when referring to his tiemendous income 
from piactice he intimated that this was Willis’ chief aim in 
life Sir Michael Fostei, in his history of physiology, said of 
Willis, “A love of tiuth in him was less potent than love of 
fame, his mind was of the ihetorical soit, he loved words and 
looked upon an illustiation as an aigument and when he 
desciibed an analogy, thought he had found a pi oof ” 

In a recent History of Medicine (Mettlei, Phil, 1947) an 
unmistakable bias is evident toward this English physician 

The authoi seems never to be able to mention his name 
without adding a slighting remaik, indeed, the appaient ani¬ 
mosity IS cairied so far as to include persons who favoi him 
Sii Chailes Bell, the distinguished discoveiei of reflex action 
of neives, gives credit to Willis foi the discoveiy of the acces- 
soiy neiwe Foi doing this, Bell is labeled as one “whose 
knowledge of anatomical literature was exceeded only by his 
ambition ’’ 

On page 66, we read, “Thomas Wilhs had one of the most 
fashionable and luciative practices in London He was some¬ 
thing of a dandy, and while neither original nor eiudite, he 
was fortunate to secure the help of two men, each about a 
decade his junior, Richard Lowei and Christopher Wien, in 
the pieparation of the work upon which his reputation as an 
anatomist is based ” 

Again (page 720), “Late in the seventeenth century Thomas 
Wilhs wrote on pertussis (1675) which by that time was 
thoroughly familiar In his “Pathologiae cerebii et neivosi 
geneiis specimen” (Oxfoid, 1667) he also discussed infantile 
convulsions He still dealt with the epilepsy convulsion com¬ 
plex as it had been defined by the ancients, and neithei this 
account nor that of pertussis discloses maiked clinical peispi- 
cacity Both descriptions were extensively exploited as an 
opportunity to give an exposition of the peculiar physiological 
theories to which this authoi subscribed ” 
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In calling him a dandy the piejudice toward Wilhs is obvi¬ 
ously betiayed it is perhaps based on the fact that he had a 
fashionable practice 

In the account given by Wood, who is often caustic in his 
desciiptions and never witliholds a critical corament, theie is 
nothing to suppoit this view, but lathei the contrary Wood 
wrote, 

"Though Di Wilhs was a plain man of no cainage, little 
discourse, complaisance or society, yet for his deep insight, 
happy reseaiches in natural and experimental philosophy, 
anatomy and chemistry, and foi Iris wonderful success and 
repute in practice, the natural smoothness, pure elegance, 
delightful, unaffected neatness of Latin style none scarce have 
equaled, much less outdone him, how great so ever 

“ViTien at any time he is mentioned by authors, as very 
often IS done in words expressing their high esteem for his 
great worth and excellency, he is placed still as first in rank 
among physicians 

And further also he hath laid a lasting foundation of a body 
of physics chiefly in hypothesis of his orvn framing ” 

We shall later present testimony that tends to conti overt 
some of the unfavorable opinions expressed by the detractors 
of Wilhs, and to prove that he was indeed a man of remaik- 
able originality, profound learning, keen perception and pro¬ 
digious industry and with all a man of extraordinary noble 
character 

Thomas Wilhs was bom at Great Bedwyn in Wiltshire, Jan 
27, 1621 

He was sent to an excellent private school conducted by 
Mr Sylvester, of Oxford Wood in his “Athenae Oxienis” 
tells a little story of his early school days which in view of 
slurs by certain authors upon his character, as well as his 
ability, IS woi-th quoting “It might be added, as the boy is 
sard to be father of the son, that Wilhs on his way to school 
would give his victuals away to the poor, who have a wonder¬ 
ful faculty for discovering generous people and never spare 
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lliom Ills liitliGi, fo.uinu tlmi the boy would staivc himself, 
coiniiclled him to eat all his food at home” Aftei a tcim in 
Ml Svlvestei’s school, ho eiiioiled ns a student in the College 
of Chiist Chill ch He leceived his 13 A degiee in 1041, and 
his M A in 1042 About this time the King visited Oxfoul 
and in his tinin was the gieat llnivey Was this the inspna- 
tion that pi ornpted him to betome a doctoi of medicine? 

llaivey did not allow the w<ii oi his duties as Royal pliysi- 
cian to Intelfeie with Ins medical investigations dining Ins 
tliiee yeais’ le.sidence at Oxfoid We aie told by Wood that 
he kept a hen in oik' of the Univeisity looms in oidei to use 
the eggs at diffeient stages of incubation foi the study of 
('inbi vology 

Willis may have been inlluenced also bv othei gieat medical 
investigatois who weie at Oxfoid at th,it time oi had leceiitlv 
been theie —- namely, l^’niiicis Glisson (Glisson capsule), 
'I'homas Whai ton (Wli.ii ton's duct), Nathaniel Highmoie (the 
anti um of Highmoi e) 

Sydenham had begun his studios at Oxfoid, but being a 
Roundhead, he was now playing the pait of .i soldiei in the 
Pai liamentai y foices bent upon the captuie of the King's 
stionghold 

Willis joined the gaiiison in the loy.il defense, and it is 
said that dining these days he spent all his available time ni 
the put suit of medical studies 

Pailiamentaiy foices captuied the city and took contiol of 
the Univeisity, but did Willis Ilee to London oi to the count)’ 
as did many of the King's paitisans? Not at all, and in his 
staying we witness two things woi thy of admiiation one, the 
conscientious icsolution which guided Wilhs, the otliei, the 
toleiant spiiit displayed bv Ciomwell 

Wilbs took a house opposite Meiton College, wheie he gave 
lefuge and sustenance to membeis of the cleigy who weie 
hated and peisecuted by many of the followeis of Ciomwell 
(“a dangeioiis thing to do,” icmaiks Wood), and hcie he set 
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up an oiatonL wheie the Chuich of England seivice was daily 
conducted for the faithful who caied to lesort theie 

He was nevei molested, but was allowed to continue his 
studies, and actually leceived his degiee, Bacheloi of Medi¬ 
cine, under Pailiamentaiy auspices (The suiuendei to Fair¬ 
fax took place on June 24, 1646 Willis was gi anted his 
degree Dec 18 of that year ) 

Willis remained in Oxford thioughout the whole peiiod of 
the Commonwealth, became veiy beloved as a physician and 
was sought fai and wide by persons of all degiee and all 
faiths 

He was noted foi his piety and geneiosity, he gave his 
seiwices without fee to the pooi, and his Sunday earnings 
n ere given to chai ity 

Although very busy in the practice of medicine, Willis some 
way found time to devote to research and writing 

He was tremendously interested in all discussions concern¬ 
ing the cause and nature of disease and the means of cure, 
and he turned to the fundamental science for enlightenment 

As he says in the introduction of his treatise on the anatomy 
of the brain and neivous system, he was determined “not to 
pm my faith on the opinion of others nor yet on the opinion 
and guesses of my own mind, but for the future to believe 
only mature and accurate demonstration in order that a fiimi 
and stable basis may be laid ” 

He made careful studies especially m anatomy, physiology 
and chemistry, in anatomy by personal dissections, in physi¬ 
ology and chemistry by carefully conducted experiments In 
his anatomical investigation he was fortunate in having the 
assistance of several young men of unusual talent animated 
like himself by the spirit of scientific inquiry 

Some authors have ascribed the chief merit of Willis’ trea¬ 
tise on the anatomy of the brain and nervous system to two 
of these joung men Richard Lower, who later did some 
notable anatomical work on his own account, and Christopher 
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Wren, who became the famous Sir Chiistophei, architect of 
St Paul and othei celebiated structures 

Wien began as a medical student and being a good diafts- 
man helped his chief by making anatomical diawmgs 

He IS said to have devised the fiist instrument foi making 
blood transfusions and he and Lower made the fiist recorded 
experiments in transfusing blood fiom one animal to another 

Wilhs in the introduction of his treatise gave full ciedit to 
these young men foi then valuable assistance, and it is our 
guess that if the young men themselves, who weie each 10 
yeais youngei than Wilhs, had said anything at all, they 
would have expressed their appieciation of the master genius 
in inspiiing and directing their energies 

Admitting for aigument’s sake that in the case of his trea¬ 
tise on anatomy, chief credit belongs to his two talented assist¬ 
ants, those who belittle the genius of Wilhs must still explain 
the numerous other works of this author which exhibit equal 
originality and weie acclaimed as masterpieces in the medical 
woild of his day 

He wrote treatises on the following subjects 1 Fermenta¬ 
tion 2 Fevers 3 The Urine 4 The Ascension of the Blood 
5 Muscular Motion 6 Pathology of the Nervous System 
7 Convulsive Diseases (Rational Therapeutics) 8 The Scur¬ 
vy 9 The Soul of Brutes 

All of these treatises were written in faultless Latin, and in 
his day were all immensely populai in medical circles at home 
and abroad 

Besides Wren and Lower, seveial other men at Oxford weie 
deeply engaged m scientific studies and unmindful of the tui- 
moil and stiife going on all around them Frances Bacon by 
the publication of his piinciples for the interpretation of 
nature had given great impetus to scientific investigation 

Progress could not be expected, as he showed by a pnon 
argument and scholastic disputations with blind adheience to 
authority 
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It was necessary to resort to accurate observation and 
experience and to apply the inductive method of leasoning to 
the infonnation so attained 

Enthusiasm for lesearch was aroused even^heie, but no¬ 
where more than at Oxford 

In his “New Atlantis” he had suggested the formation of 
societies of learned men to concentiate on the discoveiy of the 
secrets of nature, and at Oxford a group of men including 
Thomas Wdlis was organized for this purpose under the name 
of the Philosophical Society A similai group had begun meet¬ 
ings in London 

Shortly aftei the Restoration these tv\m were amalgamated, 
and gi anted a charter by Charles II, and thus was bom the 
famous Royal Society 

Bacon was particulaily inteiested in the science of medi¬ 
cine He wrote 

"Our physicians rely too much on mere haphazard, unco¬ 
ordinated individual experience, let them expeliment moie 
widely, let them illuminate human with comparative anatomy, 
let them dissect and if necessary vivisect, and above all let 
them constiuct an easily accessible and intelligible record of 
experiments and results” 

The Oxford men of medicine must have felt particulaily 
close to Bacon, for instance, Harvey, who had been his per¬ 
sonal physician Quite lemarkable is the fact that several of 
this group, who were closely associated with Willis in the 
studjung of medical problems, rose m later hfe to the highest 
rank in other branches of science we have already spoken of 
Sir Christopher Wren, before were John Locke, who latei 
wrote "The Essay on Human Understanding,” and came to 
rank as one of the world’s great philosphers, and Sir William 
Pettys, who forsook medicine for the Science of Political 
Economj, often spoken of as the father of that science 

WTien Pettys was Professor of Anatomy at Oxford, and in 
that capacitj had assigned to him for anatomical studies the 
bodies of condemned criminals, he gained great notoriety by 
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his lesuscitation of a ceitain Anne Gieen, who was thought 
to be ‘hanged by the neck until she was dead ” By his skill 
she was restoied to life, and, so it was said, became a lespect- 
able citizen of the community 

Willis was distinguished no less as a philosophei than as a 
physician In 1660, he leceived the appointment of Sedleian 
Piofessoi of Philosophy at the University, leplacmg the 
incumbent, who was, as Wood bluntly puts it, "ejected” fiom 
that office 

After 30 yeais at Oxfoid, devoted to study, expeiimenting, 
wilting, lecturing and the practice of medicine, Wilhs, on the 
special uiging of the Archbishop of London, moved to the 
metiopolis His fame had preceded him, so that instantly he 
duplicated his success at the Univeisity City and became Lon¬ 
don’s most distinguished physician, much sought aftei in 
fashionable and court ciicles 

It was natuial to expect that he would now become Sii 
Thomas Willis and no doubt he could have done so except 
that he put conscience ahead of ambition 

When he was called in consultation in the case of the ailing 
son of the Duke of Yoik, afterwaid James II, he diagnosed 
the case as “mala stamina vitae ” The King was shocked and 
took such offense that Willis from then on was persona non 
gixita at court 

That he was absolutely light, however, in his diagnosis, 
there can be little doubt in the mind of any well infoimed 
physician, especially in view of subsequent family histoiy 

James by his mairiage with Anne Hyde had eight children, 
of which this sickly son was one All the lest, except two 
daughters, Mary and Anne, died in early life All the chil¬ 
dren, wrote a chronicler of the era, "were born with ulceis, or 
they broke out on them soon after, all were unhealthy and 
died young His eldest daughter suffered with violent pains 
in the eyes, and Queen Anne, with gout due to diegs of the 
original taint ” 
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William and Mary had no offspring Poor Queen Anne had 
child after child, some say as man^ as 19, which did not live 

Wilhs took a house in historic St Martins Lane not far 
from the church of St jMartins As at Oxford, so in London, 
he was a faithful and devout chuicliman, and attended seiw- 
ices twice dailv He rose early in the morning, in the winter 
at seven and summei at six, so that he could attend service 
before beginmng his dailv rounds 

Out of his funds he provided a special allowance which 
made it possible for services to be held at other than regular 
hours for those who, on account of their work, could not other¬ 
wise attend 

There should be no question but that Willis was a man of 
admirable character, kind, charitable, conscientious, steadfast, 
anjl one who would never sacrifice pnnciple for preferment 

What should be said as to his ability’ WTiat place should 
be properly assigned him in medical history’ If we accept 
the estimate of some of his detractors, he deserves no place at 
all, but there are some, of good authority, who think other¬ 
wise Garrison ranks hun among the great English clinicians, 
in the same class as Sydenham and Heberden, and praises 
hun highly for his talent for close careful chnical observ^ation 
— which led him to be the "first to establish the basic prm- 
ciple of diabetes melletus and other diseases ” He gives hun 
credit for being the first to describe epidemic typhoid fever, 
the first to describe and name puerperal fever His work on 
nervous diseases. Garrison says, is justly esteeemed for its 
many striking chmcal pictures, of which his descriptions of 
paralytic dementia is perhaps the most important He refers 
to the fact that he was the first to describe the disease now 
designated as myasthena grans 

Referring to his contribution to anatomy, his anatomy of 
the brain and nerves is said to be the most complete and 
accurate description that had been made up to his tune, and 
It is notable that his classification of the cranial nerves' con¬ 
tinued to be standard for the next 200 years 
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Giving him credit for the discovei'y of the accessoiy neive, 
Garrison evidently does not agiee with Mettlei, who, as we 
noted, would depiive him of that honoi At any late, it must 
be admitted that Willis added to the existing knowledge of 
the cianial neive in his description of the pneumogastiic oi 
vagus neive Pievious to his time, the various fibies attached 
to sympathetic weie considered an integial part of the nerve 

W S Millei (Soc Med Hist, Chicago, 1923-1925, p 227) 
has stiessed his oiiginal woik in the anatomy of lungs 

Malpighi by his micioscopical studies had coirectly indi¬ 
cated the stiucture of the lung 

By furthei expeiimental woik Willis pioved by diiect injec¬ 
tion of mercuiy into the blood vessels that theie was not a 
geneial inteicommunication between an spaces, as foimeily 
believed, but that there weie distinct areas marked off by 
connective tissues, each of which was supplied by a bronchial 
tube — a good description of what today aie called secondary 
lobules of the lung 


If Dr Willis had made no othei advance in medical science 
than that of pointing out the significance of sugai in the 
urine, for that alone he deseives recognition as a gieat bene¬ 
factor to the human lace 

Befoie his time there had been some sort of association of 
excessive uiination with wasting disease, but he was the fiist 
to indicate that this was paiiiiculaily tiue of those cases 
wheie the was a sugary content 

He hit upon this idea by a simple expedient which no one 
before had thought of or had the courage to try, namely, 
tasting the urine 

It was the beginning of oui undei standing of the most 
important of all our metabolic disordei s — one which is said 
to afflict no less than 2,000,000 people in the United States 
alone 
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The piiontj* of Willis in this field is recognized by Prof 
Ralph H Major in his excellent recent work entitled, “Classic 
Description of Disease ” 

His original description is repioduced under the title, “On 
the too much evacuation of the urine and its remedj^, and 
especially of the disease or pissing evil, whose theoiw and 
method of curing is inquired into ” 

t^Tien compaimg Willis with his great contemporary, 
Sydenham, one ought to bear in imnd that while Sydenham 
was a climcian and little else besides, Willis, with his knowl¬ 
edge of practical medicine, was at the same time an anatomist, 
chemist, phj siologist and philosopher, he was a profound stu¬ 
dent of the fundamentals of his art, and diligentlv engaged 
in scientific research and experimentation 

Sydenham cared little for theory and speculation but de¬ 
pended almost entirelv upon his own mdmdual expeiience 
He employed the direct approach in his study of disease pi or 
esses, and being an exceptionally keen obseiwer and gifted 
with a natuial instinct for recognizmg resemblances and 
discardmg nonessentials in the manifestations of disease, he 
gave to the profession the most lucid, concise and orderly 
description of disease processes it had ever possessed 

Willis was overfond of theory and speculation, and his tend- 
encv to indulge in them without restraint is the chief cause 
of his downfall, or rather we should say of his loss of favor 
m medical histoiy 

His great fault was that in his description of disease, he 
aimed to paint a too perfect picture He thought it was up to 
him, in eveiy case, to give the whole answer 

In makmg these lengthy explanations, it was necessarj* to 
make them m terms of the prevailing theories of the day — so 
that we hai e much talk of humors, spirits, and fermentation, 
etc, which to modem readers is only a lot of meaningless 
jargon 

The effect is to weary the reader and to prejudice him 
against the author 
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Sydenham, as we know, believed in humois, but he seldom 
mentions them Avoiding such matter, foitunately foi lus 
leputation, he spoke a language which eveiyone can under- 
than “The Adventuies of Gil Bias,” an indiiect way of saying 
the genito-uiinaiy appioach 

His disdain foi pieconceived opinions and authoiity is illus- 
tiated by the answei he once gave a medical student who 
asked him what book he should read in piepaiation for the 
study of medicine His answei was that he knew none better 
than "The Adventuies of Gil Bias," a lough way of saying 
that there is no othei way to leain to tieat disease than by 
close obseivation at the bedside 

Willis leveled in elaboiate speculation, and he wiote so 
much that seems woithless that the average leader is inclined 
to believe that nothing he produced was worthwhile, however, 
if one has the patience to dig beneath the surface he will find 
some nuggets of puie gold The amazing thing is that Wilhs 
darkly indicated much more than he openly produced His 
work IS actually rich in foieshadowmgs of future pi ogress 

Michael Foster, one of his severest critics, admitted that he 
had dimly outlined the theory of reflex nerve action — a the¬ 
ory that was not brought to light until some hundred years 
later 

This IS only one of his many prophetic visions Caieful 
search of his work revealed that he anticipated the modern 
doctrine of the vasomotor nerve action, internal secietion, 
metabolism, oxygenation of the blood in respiration and ceie- 
bi al localization, and the workings of the subconscious mind 

Is not the vasomotion action remarkably well stated in the 
following? 

“The small lines and cords of nerves, by acting on the mus¬ 
cular coat of the vessels to which they are distributed, do 
variously straighten, compress or it may be sometimes quite 
shut those blood carrying vessels ” 

Again, have we not an unmistakable forecast of the doctrine 
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of mtemal secretion in his description of the blood supply of 
the genitounnarv approach 

“The blood pours forth something through the spermatic 
arteries, so that it receives as recompense a certam ferment 
from those parts — to-wit, certam particles imbued with a 
semmal tincture to the bloody mass which make it vigorous 
and inspire m it a new and hvelv virtue 

Still agam, does he not give a certam intimation of the 
metabolic processes when m descnbmg the fermentation, he 
speaks of it as a "process producing body charge by convert- 
mg one element into another''” 

It vras not until 1775 that the great French chemist, Lavoi¬ 
sier, proved by his experiments the true nature of respira¬ 
tion, the oxvgenation which took place when the air was 
inspired mto the lungs, he showed was, m fact a combustion, 
identical with that which takes place outside of the body 

More than 100 years earlier WiUis anticipated this dis¬ 
covery 

In his discussion of the physiology of the circulation, the 
heatmg of the blood hkened to a tire or vital flame, and then 
he uses these exphcit words “and because blood first rushes 
mto the lungs having there got an accession of air begins to 
bum ” 

WiUis was the father of cerebral localization As usual he 
went much further than his information justified and so made 
some egregious mistakes, when m a categorical manner he 
placed, for example, animal instmcts m the corpora quadrige- 
mera, certam vital funchons m the cerebellum, etc., but it 
was a begmnmg and a suggestion for future mvestigations 
which have proven of great importance m cranial surgerv 

Finally, we may consider WiUis as havmg laid the founda- 
bon of the doctrme of the subconscious mmd, a doctrme 
del eloped by Freud and widely exploited m recent years both 
m medical and lay circles 

WiUis m the latter years of his life devoted most of his 
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eneigies to philosophical subjects lathei than to medicine puie 
and simple In 1670, he wrote a treatise on hyseria, tieating 
the subject fiom a psychological point of view, and in 1672 
he bi ought out his tieatise on the soul of biutes (De antnma 
brutaoncru), an abtiuse philosophical study which was much 
discussed at the time He considered it his most impoitant 
woik and Oslei has said that eveiy physician desiring to be 
well-infonned should lead it 

While in lower animals theie is but one soul, a coiporeal 
one (amma sensihva), in men theie aie two, the coiporeal and 
incoipoieal 

The lowei or bodily soul is divided into two parts, one in 
resident in the blood, and of the natui e of flame, the othei one 
in the neives and of the natui e of light 

The coipoieal soul is the soul of appetite, passion, and of 
mechanical and ihythmical action It can influence the 
rational soul and in turn be influenced by it 

This duality of the mind oi its division into a leasomng and 
an automatic mind, he consideied as illustiated by the case 
of the idiotic youth (mentioned in tieatise on hysteiia), who 
at each hour, exactly on the houi, had the habit of crying out 
clock-hke throughout the 24 houis of the day, at exactly the 
right time 

While the woik of Wilhs in psychology has leceived but 
scant attention fiom English or Ameiican wi iters, it has not 
been the same elsewhere 

In an article which appealed in the Annales medico-vsy- 
chologique in 1928 (XVIII, p 119) undei the title e, “Un 
maitie de la psychiatric au XVII*"’ siecle, Thomas Wilhs 
(17th centuiy mastei of neuiopsychiatry, Thomas Wilhs) the 
two authois, Jean Viclion and Jacques Vie, hail him as a gieat 
pioneer in this branch By his powerful imagination, com¬ 
bined with acute leasoning, he anticipated in a lemarkable 
way, they say, some of the modern thoughts and practices m 
this blanch of medicine 
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Wilhs IS generally legaided as an “latro-chemist,” that is, 
one of those who believed that all the piocesses of nature weie 
to be explained in chemical terms and that the caie of dis¬ 
eases could accordingly be effected by chemical lemedies 

He was so regarded because he followed Francois Sylvius, 
the head of that school, in adopting the idea of fermentation 
as an important agent in vital piocesses 

Wilhs, howevei, was not a strict adheient of this school, 
he adopted also some of the ideas advocated by the latio- 
physcients, and he had some particular ideas of his own 

Wilhs has been criticized as a piactitionei of polypharmacy 

Oslei wrote “When I look through the list of drugs that 
were given and the prescriptions that were then followed, I 
feel that the public has to thank the profession for having 
gotten lid of so many nauseous drugs 

“In some of Wilhs’ prescriptions theie were 10 to 15 ingie- 
dients, each worse than the other, besides vomits, puigings, 
sweatings, diuretics, cordials and opiates ’’ 

He was in this respect a follower of his times, but at that 
not so bad as the worst of them 

It was a frequent practice foi physicians to administer pie- 
sciiptions having 20 or 30 ingredients — and the phaimacopea 
of the period carried the famous “thenca” which contained 
64, besides it included as proper to be used piepaiation made 
of bile, urine, claws, teeth, hoofs, coxcombs, furs, feathers, 
isinglass, spiders’ webs and many other offensive and impos¬ 
sible things — which I feel sure Wilhs never made use of In 
fact, he sought to reform many of the iriational practices of 
his contempoiaiies in the use of lemedies 

“They promise themselves,’’ he wrote, “presently to cure 
all diseases and give them boldly m every case to the great 
injury and not infrequently to the destruction of the patient, 
so securely and rashly are these executioners accustomed to 
trifle with human life while they are led to the preparing and 
administering of these medicines in which always luiks some 
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venomous sting without any council oi diiection of method, 
but by mei e chance and with a blend impetuosity ” 

That Wilhs was guided by scientific expeiiment lathei than 
puie empiiicism is evident by the fact that he investigated 
the effect of anatomical uiine by injecting it into the veins of 
dogs The vomiting that ensued he attiibuted to the explosion 
of animal spiiits 

The effect of diugs in his opinion was chiefly due to then 
action upon spiiits in the stomach 

His good judgment is evinced by the fact that he expiessed 
his belief in the effectiveness of the compaiatively new lemedy, 
Peiuvian baik (cinchona) in the cuie of quaitan fevei 

In accoi dance with pi availing piactice, he advocated deple¬ 
tives including venesection in cases of hemoptysis — but he 
deseives the highest piaise foi being the fiist to lecommend 
a method of treating tubeiculosis, the gieat impoitance of 
winch was not lecognized until these modem times 

The belief that the consumptive must be piotected fiom the 
outside air rather than exposed to it continued stiong m 
English medical as well as lay ciicles well into the nineteenth 
century 

Poor John Keats (1795-1821), a consumptive, was not only 
bled by his attending physicians aftei eveiy hemorrhage but 
he was shut up in his room, with closed doois and windows 
and stiictly admonished not to ventuie a step forth in the 
night air or during the least inclement weather 

Wilhs recognized that fresh air was of distinct value in his 
consumptive patients 

Referring to a particulai case, he wiote, “The chief est help 
acciued to him fiom the open air — for fiom thence he fiist 
began to recovei his appetite, his digestion and sleep till fit 
length he recovei ed his health ” 

Wilhs died from an attack of pneumonia, in all probability 
of influenzal origin — as an epidemic of apparent influenzal 
chaiacter was piesent at that time 
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The high estimation in winch he was held may be judged 
from the fact that he was accorded the honor of bunal at 
Westminster, and this despite the fact that he was not loved 
by the King 

In 1731, his grandson. Brown Willis, who inherited his 
fortune, wishing to do him further honor, had elected a chuich 
in Buckinshire, where during Ins life a festi\al was held 
annually to commemoiate the name of Thomas WiUis 

It was called St Martins, aftei the name of the chuich in 
which he worshipped in London 

Brown Wilhs was a distmgmshed antaquaiian and an 
authontv on old English cathedrals Durmg his life, he 
arranged to have a festival held yearly in the httle town of 
Fenny Stratford, where he lived and where the church stood, 
and he pro\nded m his will for the continuation of the ceie- 
mony after his death 

In November, 1916, Sir William Osier was the orator of the 
occasion 

A memorial of this nature was as appropriate as anv that 
could be imagined to commemoiate the Me and woiks of a 
man who was such a dei out churchman and distinguished no 
less for his goodness of heart than for his scholarly attain¬ 
ments 



THE AMERICAN LARYNGOLOGICAL, RHINOLOGICAL 
AND OTOLOGICAL SOCIETY, INC 


The annual meetings of the Tnological Society and the 
Bioncho-Esophagological Association will be held concuiient- 
ly at the Diake in Chicago on Apiil 18, 19 and 20, 1949 A 
joint meeting of these two societies will take place Tuesday 
morning, Apiil 19 On the othei days the Tnological Society 
will meet in the mornings and the Bronchoscopic Society in 
the afternoons 

We also call youi attention to these dates and places 

Ameiican Boaid of Otolaiyngology—May 11-14, 1949, New 
Yoik City 

Ameiican Laiyngological Association — May 16-17, 1949, 
New York City 

Ameiican Otological Society—May 18-19, 1949, New York 
City 

In 01 del to facilitate the cooidmation of national meetings, 
the Bionchoscopic, the Otological, the Laryngological and the 
Tnological Societies aie considering a five-yeai plan of dates 
and places By adoption of such a scheme we hope to leduc^’ 
the traveling mileage and the amount of time away fiom our 
offices Foi additional infoimation, wiite to Di C Stewart 
Nash, Secretary, 708 Medical Arts Building, Rochestei 7, 
N Y 
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MISSISSIPPI VALLEY MEDICAL SOCIETY MEETS AT 
ST LOUIS, SEPT 28. 29, 30, 1949 

The Fourteenth Annual Meeting of the Mississippi Valley 
Medical Societj’’ wiU be held at the Jefferson Hotel, St Louis, 
Mo, Sept 28, 29, 30, 1949, under the presidency of Dr Al¬ 
phonse McMahon, of St Louis Univeisity At the lecent 
current meetings of the Society and board of directors, the 
following officers were elected Dr Nathaniel G Alcock, Iowa 
City, Iowa, President-elect, Dr Wendell G Scott, St Louis, 
Mo, First Vice-President, Dr Charles F Hannon, Spring- 
field, Ill , Second Vice-President, Dr John I Marker, Daven¬ 
port, Iowa, Third Vice-President, Di Harold Swanberg, 
Quincy, Ill, Seci etary-TTeasurer, Dr Ealph McEeynolds, 
Quincy, Ill, Accounting Officer 


INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY, 

LONDON. 1949 

The British Association of Otolaryngologists is organizing 
the Fourth International Congress of Otolaryngology, to be 
held in London from July 17 to July 23, 1949 There will be 
further meetings, for those who wish to go, at Oxford, Cam¬ 
bridge and Edinburgh on July 25 and 26 It is hoped that a 
full academic program will be arranged, and also various 
social functions 

The secretaries of the National Otolaryngological Societies 
have been circularized and asked to send a list of their mem¬ 
bers for individual notification Should any association not 
receii e this letter, they should communicate with the General 
Secretary, F C W Capps, F R C S , 45, Lincoln’s Inn Fields, 
London, W C 2 
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Miciotone T-3 Audiomatic, Miciotone T-4 Audiomatic, Micro- 
tone T-6 Audiomatic 

Manufacturer Microtone Co , 4602 Nicollet Ave , Minneapolis 9, Minn 

National Cub ]\fodel, National Standard Model, National Star 
Model 

Manufacturer National Hearing Aid Laboratories, 816 S Hill St, Los 
Angeles 14, Calif 

Otaiion Model A-1, Otarion Model A-3, Otaiion Models A-4 J 
and S, Otaiion Model E-1, Otarion Model E-IS, Otaiion 
Model E-2 

Manufacturer Otarion Hearing Aids, 169 N Dearborn St, Chicago Ill 

Paiavox Models VH and VL, Paiavox Model XT, Paravox 
Model XTS 

Manufacturer Paraphone Hearing Aid, Inc, 2066 E 4tb St, Cleveland, 
Ohio 

Precision Table Hearing Aid 

Manufacturer Precision Electronics Co, 860 W Oakdale, Chicago 14, 
III 

Radioear 45-CM, Radioear Model 46-M-magnetic an conduc¬ 
tion receiver, Radioear Model 45-M-magnetic bone con¬ 
duction receiver, Radioear Permo-Magnetic Uniphone 

Manufacturer E A Myers &. Sons, 306 Beverly Rd Mt. Lebanon Pitts 
burgh Pa 


Ravox (Semi-Portable) 

Manufacturer Zenith Radio Corp, 6001 W Dickens Ave, Chicago, HI 

Silver Micronic Hearing Aid Model 101, Silver Micronic Hear¬ 
ing Aid Models 202M and 202C 

Manufacturer Micronic Corp, 101 Tremont St, Boston 8, Mass 

Solopak Hearing Aids 

Manufacturer Allen Howe Electronics Corp, 160 Main St, Peabody, 
Mass 

Sonotone Audicles No 530, No 631 and No 633, Sonotone 
Model 600, Sonotone Model 700, Sonotone Model 900 

Manufacturer Sonotone Corp Glmsford, N Y 
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Superfonic Hearing Aid 

Manufacturer American Sound Products Inc 2454 S Michigan Ave, 
Chicago HL 

Telex Model 22, Telex Model 97, Telex Model 612, Telex 
Model 900, Telex Model 1020, Telex Model 1550 

Manufacturer Telex Inc Minneapolis 1, Minn 

Tonemastei Model Royal 

Manufacturer Tonemasters Inc 1627 Pacific Are Dallas 1, Tex. 

Tmnm Vacuum Tube No 300 

Manufacturer Tnmm Inc, 400 W Lake SL, Libertyrllle, Ill 

Unex Model “A " 

Manufacturer Nichols & Clark, Hathorne Mass 

Vactuphone Model 3 

Manufacturer AUenHowe Electronics Corp Salem Mass 

Western Electiic Ortliotionic Model, Western Electric Model 
63, Western Electric Model 64, Western Electric Models 
65 and 66 

Manufacturer 'Western Electric Co Ina 120 Broadway, New York 5 
N T 

Zemth Radiomc Model A-2-A, Zenith Radionic Model A-3-A, 
Zenith Radiomc Model B-3-A, Zemth Model 75 

Manufacturer Zenith Radio Corp 6001 Dickens Ave Chicago HI 

All of the accepted hearing de'vices employ vacuum tubes 
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Miciotone T-3 Audiomatic, Microtone T-4 Audiomatic, Micro 
tone T-5 Audiomatic 

Manufacturer Microtone Co, 4602 Nicollet Ave , Minneapolis 9 Minn 

National Cub Model, National Standard Model, National Star 
Model 

Manufacturer National Hearing Aid Laboratories, 816 S Hill St, Los 
Angeles 14, Calif 

Otaiion Model A-1, Otaiion Model A-3, Otarion Models A-4 J 
and S, Otaiion Model E-1, Otarion Model E-IS, Otarion 
Model E-2 

Manufacturer Otarion Hearing Aids, 169 N Dearborn St, Chicago, HI 

Paiavox Models VH and VL, Para vox Model XT, Paravox 
Model XTS 

Manufacturer Paraphone Hearing Aid, Inc, 2066 E 4th St, Cleveland, 
Ohio 

Piecision Table Healing Aid 

Manufacturer Precision Electronics Co, 860 W Oakdale, Chicago U, 
Ill 

Radioeai 46-CM, Radioear Model 45-M-magnetic air conduc¬ 
tion receiver, Radioear Model 45-M-magnetic bone con¬ 
duction leceiver, Radioeai Permo-Magnetic Uniphone 

Manufacturer E A Myers <£. Sons 306 Beverly Rd , Mu Lebanon Pitts 
burgh Pa 

Ravox (Semi-Portable) 

Manufacturer Zenith Radio Corp, 6001 W Dickens Ave, Chicago, Ill 

Silver Micronic Healing Aid Model 101, Silver Micronic Hear¬ 
ing Aid Models 202M and 202C 

Manufacturer Micronic Corp, 101 Tremont St Boston 8, Mass 

Solopak Hearing Aids 

Manufacturer Allen Howe Electronics Corp, 160 Main St, Peabody, 
Mass 

Sonotone Audicles No 630, No 531 and No 533, Sonotone 
Model 600, Sonotone Model 700, Sonotone Model 900 

Manufacturer Sonotone Corp Elmsford, N Y 
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Superfomc Hearing Aid 

Majnifactiirer American Sound Products Inc, 2454 S Michigan Are 
Chicago, HL 

Telex Model 22, Telex Model 97, Telex Model 612, Telex 
Model 900, Telex Model 1020, Telex Model 1550 

Manufacturer Telex, Inc , Minneapolis 1 Minn 

Tonemaster Model Royal 

Manufacturer Tonemasters, Inc 1627 Pacific Are Dallas 1, Tex. 

Trimm Vacuum Tube No 300 

Manufacturer Tnmm Inc 400 W Lake St,, LlbertyvUle HI 

Unex Model “A.” 

Manufacturer Nichols & Clark, Hathome, Mass 

Vactuphone Model 3 

Manufacturer AUen-Hoive Electronics Corp, Salem Mass 

Western Electric Orthotromc Model, Western Electric Model 
63, Western Electnc Model 64, Western Electric Models 
65 and 66 

Manufacturer Western Electric Co Inc, 120 Broadwar, New Tork 5, 
N T 

Zemth Radiomc Model A-2-A, Zemth Radiomc Model A-3-A, 
Zenith Radiomc Model B-3-A, Zemth Model 75 

Manufacturer Zenith Radio Corp 6001 Dickens Are Chicago lU 

All of the accepted hearing devices employ vacuum tubes 
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directory of otolaryngologic societies 


AMERICAN OTOLOGICAL SOCIETY 

nr r " 7 '° S ® x™ '■»'< »!!. N r 

M.eu,g Y SMiriw"* ^ " 


President 

Secretary 

Meeting 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

T Hill, Professional Bldg, Watervllle, Me 
Lou^ H Clerf, 1630 Locust St, Philadelphia 2, Pa. 
New York, N Y . May 16 17, 1949 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 


President 
Secretary 
N Y 


Dr John J Shea, 1018 Madison Ave, Memphis, Tenn 
Dr C Stewart Nash, 708 Medical Arts Building, Rochester, 


Annual MeeUng Chicago, Ill, Hotel Drake, April 18 20, 1949 


AMERICAN MEDICAL ASSOCIATION 
SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 


^ I^®tcher D Woodward, 104 E Market St, Charlottes 
Secretary Dr James M Robb, 641 David Whitney Bldg, Detroit, Mich 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 


President Dr 
President Elect 
Calif 


Conrad Behrens 36 E 70th St, New York, N T 
Dr J Mackenzie Brown, 1136 W 6th St, Lkjs Angeles. 


^Mto Secretary Dr William L Benedict Mayo Clinic, Rochester. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
otolaryngologic ALLERGY 

Secretes T^asure ^ St, San Francisco, Calif 

Pa ^ Joseph Hampsey, 806 May Bldg, Pittsburgh 22, 
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AMERICAN BOARD OF OTOLARYNGOLOGY 
[eeting New York, N Y , May U 14, 1949 


PAN AMERICAN ASSOCIATION OF OTORHINOLARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 
resident Prof Justo Alonso 

ecretary Dr Chevalier L Jackson, 255 S 17th SL, Philadelphia, Pa 
econd Pan American Congress of Oto-Rhlno Laryngology and Broncho- 
Esophagology Montevideo, January, 1950 


AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 
resident Dr Paul Holinger, 700 N Michigan Ave , Chicago 11, lU 
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Newark, N J 

Durmg the past 50 years real progress has been made in 
the surgical treatment of malignant disease of the laijmgo- 
pharjmx Formerly, the operative mortality varied enormously 
with the tjTie of operation performed The operative mortal¬ 
ity m thyrotomy was 10 to 20 per cent, 26 to 35 per cent m 
hemilaryngectomy, and 4T to 60 per cent in laryngectom\ 
This high mortality rate caused Butlin, in 1887, to say that 
"results were so gloomy that there seemed to him to be scarce- 
Ij 3Ustification for the performance of a radical operation for 
cancer in this area Scarcely a single case had been cured and 
the mortality extremely high and success surprisingly small ” 
Such were the results in surgery in mahgnant disease of the 
laryngopharynx at the turn of the century Compare the 
above with the results at the present time of thyrotomy' with 
85 to 95 per cent cured and total laryngectomj with 60 to 90 
per cent= cured, depending upon the site of the lesion, v ith an 
operative mortality rate of 1 8 to 4 3 per cent 

More than 20 years ago. Sir Wilfred Trotter’ said "What 
mav be our hopes about the discovery m the treatment of 
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with the type of operation performed The operative mortal¬ 
ity in thvrotomy was 10 to 20 per cent, 26 to 35 per cent in 
hemilaryngectomy, and 47 to 60 per cent m laryngectomy 
This high mortality rate caused Butlin, in 1887, to sav that 
“results were so gloomy that there seemed to him to be scarce- 
h justification for the performance of a radical operation for 
cancer in this area Scarcely a single case had been cured and 
the mortahty extremely high and success surprisingly small ” 
Such were the results in surgery in mabgnant disease of the 
laryngopharynx at the turn of the century Compare the 
above with the results at the present time of thvrotomy’ with 
85 to 95 per cent cured and total laryngectomi with 60 to 90 
per cent’ cured, depending upon the site of the lesion, with an 
operative mortahty rate of 1 8 to 4 3 per cent 

More than 20 > ears ago, Sir Wilfred Trotter' said “^^^hat 
may be our hopes about the discoierj* m the treatment of 
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malignant disease, of methods moie specific and less haish, 
suigical opeiation must be admitted to be the most useful and 
tiustwoithy means we now possess ” This statement still must 
stand today The pathological and clinical pi inciples, combined 
with the development of suigical technique, have extended the 
field to which they can be applied 

In this senes of cases the histological stiuctiiie of the malig 
naiit vaiiety of cancel attacking the laiyngopliaiynx, the 
squamous cell type piedominates Regaiding sox, the males 
piedommate in the latio of 12 to 1 The youngest patient was 
13+ veais of age and the oldest, 76 

We aie concerned with two gioups of cases fiist, those 
malignancies within the laiyiix piopei , the epilaiyiigeal oi 
cxtimsic cancel of the laiynx, as some may wish to teim it 
Second, those malignancies of the lateial and posteiioi wall 
of the phaiynx, including the postciicoid aiea Lately, physi¬ 
cians have developed an inci easing mteiest in the tieatment 
of this disease, yet theie aie some who doubt the lesults of 
tieatment by suigeiy and turn all cases ovei foi iiiadiation 
This IS especially tiue legaiding the epilaiyngeal type of can¬ 
cels, and IS causing a great deal of contioveisy as to then 
tieatment It is tiue that these extiinsic cancels aie insiduous 
111 then onset and spiead rapidly to the lymph nodes at ai 
veiy eaily stage Some authoiities say that patients aie not 
aiiested oi cuied by surgical opeiation, and should be turned 
ovei to the ladiologist foi deep X-iay theiapy Some patients 
believe that opeiation foi cancel in this aiea has a high moi- 
tality late, and that they will lose then voice foievei Some 
phvsicians even tell then patients that such is the case This 
is not tiue 

As I have alicady stated, the opeiative moitality in mV 
senes is 1 8 pei cent As to leganiing speech, I am convinced 
that a man without Ins laiynx can talk, whistle and smoke 
again, oi even play a musical instiument, if he has the detei- 
mniation To lehabihtate the laiyngectomized patients m 
speaking is pait of oui postoperative caie 



Surgical removal means a pioceduie sufficiently ladical to 
remme the entire pnmary' lesion The surgical treatment 
gi\ en one case must be governed bj the tj^pe, extent of grouTh 
and its location Emotions, economics or consen^atism must 
not be considered Consenmtiie methods, as saving caitilage, 
muscles or attachments for cosmetic or functional betterment 
are unsurgical and unsafe in the tieatment of cancer of the 
lamigopharjTix 

Diagnosis should be made early, as the giovTli is leadih 
seen by direct oi indirect examination, jet it is interesting to 
note that 58 of the 168 cases, or 34 per cent, I found \\eie 
inoperable at the time of my first examination This is some¬ 
thing to think about concerning early diagnosis Twentv-one 
per cent needed tracheotomy on the fiist visit It is true that 
cancer cannot be cured in all cases, but cei'tainly if this i egioii 
IS examined -with painstaking thoroughness much can be ac¬ 
complished br earlier diagnosis and radical operation 



Hg 1 Drawing Bhowtng the pre-eplglottic space marked X. 
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peisonally look at all biopsies with the pathologist befoie 
opeiating and find this coopeiation most valuable New, in 
his obseivation on the micioscopic extension of the tumoi 
taken at 5, 10 and 15 mm fiom the appaient maigin of the 
gi owth, found that the maximal extension of highly malignant 
tumoi s was 15 mm This has been bi ought out by Bioyles 
and Snitman, both of whom have shown that the cancel cells 
have extended beyond the appaient gioi\d;h histologically, in 
the anteiioi commissuial tumoi s of the coid — an additional 
leason why the pi e-epiglottic space is invaded eaily, and 
should be lemoved with the laiynx I have demonstiated this 
invasion of the pie-epiglottic space^ many times at opeiations 
111 cancel of the epiglottis below the hyoepiglottic ligament 
This pi e-epiglottic space, oi the space of Boyei, as it is some¬ 
times called, was desciibed by Jean LaRoux'm an aiticle pub¬ 
lished in 1936, and at the same time Tambein demonstiated 
histologically that cancer of the vestibule and the ventiiclc 
of Moigagni invaded the pie-epiglottic space and stated that 
the classical laiyngectomy is insufficient foi the complete eiad- 
ication of cancel in these cases 

The suigical pioceduies m malignancies of the laiyngo 
phaiynx aie 1 thyrotomy or laiyngofissuie, ^ laiyngectomy, 
3 laiyngophaiyngectomy, J^ lateial tiansthyioid phaiyngot- 
omj^“" The indications and lelative meiits of these vaiious 
opeiations will now be taken up, togethei with the different 
locations of these tumoi s 

LARYNGOFISSURE OR THYROTOMY 

When the giowth is situated on one vocal coid, at the mid¬ 
dle thud with both extremities of the coid fiee fiom disease, 
and the cord not fixed, but letains its full mobility, thyrotomy 
IS the choice operation Any fixation of the coid or arytenoid 
shows musculai involvement, and any conservative suigen 
vill be inadequate In my own experience in piopeily selected 
cases foi thyrotomy, the results have been 93 pel cent living 
over five years My fiist thyrotomy patient, for true cordal 
cancel of the laiynx, is still living 30 yeais aftei operation 
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TABLE 1 LABANGOFISSTIRB OR THYROTOMY 
14 

9 Alive and well under 1 vear 2 

1 Alive and well 1 to 5 years-1 

4 Alhe and well 10 to 30 years „ 6 

14 9 

Successful cases nine plus tour total 13 or 93 per cent cures 



Alive and well---— 

Died from recurrence- 

Died from other causes-— 
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LARYNGECTOMY 

The indications foi this opeiation aie 

a When the growth has extended to the anteiior commis- 
suie, 01 has extended backwards to the ai 3 d;eiioid cai- 
tilage 

h The epiglottis is involved below the level of the hyoepi- 
glottic ligament 

c The giowth has ciossed to the opposite side and theie is 
a subglottic extension 

d The giowth spimging fiom the ventiicle oi ventiiculai 
fold 

e The giowth has invaded the thyioid cartilage oi the ciico- 
thyroid membiane 

/ Definite fixation of one oi both vocal coids 
g The growth is subglottic in origin 
li In a lecuiience following a laryngofissure operation 
t Where the larynx has been subjected to unsuccessful 
11 radiation in selected cases 

To be considered in these cases is the extent of the giowth 
and its location The growths are usually of squamous type 
and are readily seen by direct oi indiiect examination of the 
larynx With a growth so situated as above stated, a laiyn- 
gectomy is the procedure of choice 

LARYNGOPHABYNGECTOMY 

The surgical treatment for the epilaryngeal group oi extrin¬ 
sic type of cancer is more difficult, in that the entire larynx 
with some of the phaiyngeal tissue must of necessity, accoi 

TABLE 2 PHABYNGOTOMIES 

2 

4 Alive and well 6 to 10 years — 

6 Alive and well 10 to 15 years --_ 

7 

7 * 

Succesaful cases four plus seven total, 11, or 65 per cent cures 


Anve and well 

Died from recurrence_ 

Died from other causes _ _ 
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STBGLOTTIC 


Fig- 3 Subglottic cancer originates on the Inner nr n. 

Uie voral cords or the subglottic area (chiefly in the nr? “"'ler surface of 
region) ( 1 ) shows intrinsic cancer of the cort this 

anterior commissure (2) Intrinsic cancer of the co?d^'n the 

snh^i?.?f?’'^‘ below the free edge (Intaslon of the onnosit?? “t under 

subglottic route or across the commissure) ( 3 ) the b) the 

tne true subglottic cancer 

mg to the site of tumor, be removed along- v itb +i,n i 
with the possible exception of cancer of thf epigbtos, oluhe 
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lai-yngeal suiface, above the level of the hyoepiglottic liga¬ 
ment If such a case piesents itself, then the uppei pait of 
the epiglottis can be lemoved by a lateial tiansthyroid pliaiyn 
gotomy, -with excellent piospects of a lasting cure 

Let us take up the diffeient locations of these tumois of the 
epilaiyngeal gioup and the pioper pioceduie to cairy out 


THE EPIGLOTTIS 

Some authoiities say that a cancel on the edge, oi on the 
laiyngeal surface of the epiglottis, may be appioached by a 
lateral pharyngotomy and the epiglottis excised, so as to leave 
the mam stiuctuie of the larynx intact I shall qualify that 
statement by saying that the growth on the epiglottis must be 
above the level of the hyoepiglottic ligament since eaily inva¬ 
sion of the pie-epiglottic space is ceitain to take place ^v^th 
any gi o'wth below this level Suffice it to say that I sti ong y 
recommend that with any gio\vth of the epiglottis below tie 
level of the hyoepiglottic ligament, the epiglottis with e 
larynx and hyoid bone should be removed m toto This seems 
ladical, but radical we must be if success is oui goal 
growth above the level of the hyoepiglottic ligament may e 
lemoved by lateial pharyngotomy 


THE ARYEPIGLOTTIC FOLDS 

If seen very eaily, cancel in this legion may be lemoved y 
laiymgeal phai yngotomy, but usually by the time the 
present themselves for operation, the gi’owth has a lea 
extended beyond the area for this type of operation, an w 
must resort to a wide excision of the laiynx with the 
bone and pie-epiglottic space and perhaps some of the a ei 
wall of the pharynx 


TABLE 3 LARYNGECTOMIES AND LARANGOPHARVNGECTOMIES 

220 

Alive and well 118 Alive and well under 1 year - 

Died ■ulUiln 3 wks of operation 6 Alive and ■well 1 to ^ ^ " 31 

Died from recurrence - 54 Alive and well B to 10 y " 

Died from other causes _ 42 Alive and v ell 10 yrs an 

Lived under 5 years 17 
Lived over 5 years _ 25 


21 


37 


220 

Successful cases 118 plus 42 total, 160, 72 7 per cent cures 
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EXTRIIsSIC 

Fie ■! Extrinsic cancer In this group are Included neoplasms growing 
from the epiglottis the ar> epiglottic tolds the arytenoid cartilages the 
PirlCorm sinuses and thr pharvngeal surtace ol the cricoid cartilage (post- 
crlcold cander) (1) shows the margins of the epiglottis (2) the aryeplglot- 
tlc folds (3) the arjtenold cartilages (4) the pyriform sinuses (6) the 
pharjngeal surface of the cricoid cartilage 
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MIXED 

Pip 5 In this class n combination of extrinsic and Intrinsic 
placed a number of cases which only present thcmsolvos In 
stapre "when it Is Impossible to determine the site of orlpln (1) 
cancer bccomlnp Intrinsic (2) intrinsic cancMjr becomlnp 
subglottic cancer becoming Intilnslc and breaking throu^n 
cricoid membrane becoming extrinsic on the neck 
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eaily meastasis to the legional lymph nodes It is well to 
know the anatomy of the lymphatic diainage fiom this aiea, 
howevei, we must lemembei that in the early cases these 
nodes may oi may not be caicinomatous 

LYMPHATICS 

The submaxillarV glands dram the side of the tongue along 
with other parts of the face, therefore, with any involvement 
of the posterior pai-t of the tongue, from the lingual surface 
of the epiglottis, the submaxillaiy gland with its nodes should 
be removed 

DEEP SET OF CERVICAL GLANDS 
A The infrahyoid glands These he on the thyrohyoid 
membrane and drain the front of the larynx It is important 
to remove the pie-epiglottic space in laryngectomy 

B The prelaryngeal glands These he on the ciicothyioid 
ligament draining the larynx 



Fig” G Drawing showing lymphatic drainage of larj nx 
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Trottei has shown that then affeients pass thiough a small 
f01 amen m the middle of the ciicothyioid ligament In cancel 
of the laiynx these glands aie often the fiist to become 
enlaiged, they also assist in diainage of the thyioid It is 
wall, theiefoie, to lemove the ciicoid cartilage with the 
lai'jTix The deep cenncal chain leceives ultimately all the 
lymph fiom the sections above mentioned This deep cemcal 
chain consists of a numbei of laige glands lying in relation 
to the carotid sheath A few of these occupy an outlying 
position behind the phai5Tix Tins deep chain lies along the 
side of the pharynx, trachea and esophagus, and extends from 
the base of the skull to the root of the neck These aie divided 
into the super 101 and inferloi by the point of bifurcation of 
the common carotid or the ciossmg of the omohyoid muscle 
Both are in close lelationship with the internal jugulai vein, 
and in removing them it is necessaiy to strip them fiom the 
vein, 01 bettei, to remove the jugulai vem along with them 
Some of the glands of the infeiioi gioup project beyond the 
posterior boidei of the steinomastoid into the postenoi tin- 
angle of the neck There are a few glands of this group that 
he in the groove between the tiachea and esophagus and diain 
the thyroid paiatiacheal glands A large gland, situated below 
the angle of the jaw between the internal jugulai and facial 
veins, is known as the mam gland of the tonsil Another large 
gland at the bifurcation of the carotid just below the cornua 
of the hyoid bone, is called the mam gland of the tongue 
FmaUy, a large gland on the carotid where the antenoi belly 
of the omohyoid muscle crosses it, is knovm as the supia 
omohyoid gland 

The mam gland of the tongue, m cancel of the larjmx 
involving the base of the tongue, is the one that enlaiges so 
rapidly postoperatively, and m many cases tins gland may be 
removed and followed by iiradiation The dissection of the 
neck should take in the area from the angle of the jaw and 
tip of the mastoid downwaids to below the postenoi beUy of 
the omohyoid muscle, removing the jugular vem, submaxil' 
lary gland, fascia, hyoid bone wuth the infrahyoid muscles 
and laivnx en masse, and part of the thyroid gland if needed 
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FIp 7 Dra^inp of block resection of the neck sho\\Inp structures to be 
removed In metastasis of Ij mph nodes 

This IS what Brunschwig^ calls a panlaiyngectomy We must 
lemembei that the flow of lymph following a lesection may 
have a letiogiade movement and involving the glands m the 
postauiiculai aiea, posteiioi tiiangle of the neck ending la 
the 1 eti ophai-yngeal glands With involvement of the base of 
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the tongue from the lingual portion of the epiglottis, we must 
lemember that the cancer cells in the tongue may pass leadily 
from one side to the othei, from this it becomes necessarj^ to 
deal with both sides of the neck \^nien we have a patient who 
has the entiie length of the deep cemcal chain of l3Tnphatic 
glands mvolved in a fixed, haid, film mass, extending to a 
point below the infrahjmid muscle, it is needless to saj’^ 
that we cannot expect to cure the cancel Bv that time the 
cells have alieady enteied the thoracic duct and into the 
general blood stream 

In the lateral tiansthyioid pharjmgotomy, a block lesection 
of glands and fascia is done before the pharynx is opened to 
attack the growth adjacent to the larynx. 

In advanced laryngeal carcinoma with movable ceiwical 
nodes, a wide T-mcision is made, the same resection of glands 
and fascia is done, and the larynx, hyoid bone with the infia- 
hvoid muscles attached to the larynx and the necessary* par*! 
01 all of the lower pharynx is removed en masse The raw 
surface is covered with skin, leavrng an upper and a lower 
stome, which must be closed later by one or more plastic 
operations for the reconstruction of the pharynx and upper 
esophagus These wide incisions are necessary for proper 
radical surgery m these cases and none should attempt to do 
this tryie of surgery by any narrow field This vide incision 
gives one the extensive exposure to the area Often nodes are 
seen that were not palpable pieopeiatively^ and when found, 
piopei care can be given them New has also lepoided excel¬ 
lent results by* the use of electrocoagulation in selected cases 
ot advanced larymgeal and phaiynigeal cancer 

In these operations we have procedures amenable to a pos¬ 
sible cure, if not a cure, then certainly an appreciable pallia¬ 
tive control of the disease In these extensive laryngectomies, 
pharjTigotomies or laryngopharjmgectomies, one must have a 
good knowledge of the extent of the growth, made possible by 
X-iay and duect examination, before opeiation, then the tyyie 
of operation decided upon and the basic steps earned out A 
thorough knowledge of the anatomy of the neck is a prerequi- 
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Site foi successful suigeiy One may begin with a lateial 
tiansthyioid phaiyngotomy and upon opening the phaiynx 
finds it necessaiy to change his opeiation to extensive laiyngo 
phaiyngectomy, with leconstiuction of the entiie ceivical 
esophagus The suigeon must be able to meet and cliaiige his 
piocediue as conditions piesent themselves duiing the opeia 
tion When one desciibes the vaiious steps of any of these 
opeiations, only the geneial basic piinciples can be explained 
The shock of these opeiations is not so seveie as one would 
expect and with the use of pencilhn and sulfadiazine theiapy, 
opeiative moitality is i educed to almost ml 

Tieatmeiit by iiiadiation has been widely studied in the 
tieatment of laiyngeal and phaiyngeal caicinoma and is veiv 
inteiesting Unfoitunately, the lesults of the tieatment do 
not lend themselves to satisfactoiy compaiison, and the sub¬ 
ject IS not sufficiently advanced to be leviewed histoiically 
Foi instance, the type of case in which the ladiologists piom- 
ise'“ most IS that type of intiinsic cancel limited to one coid 
It IS in this type of case that the lasting benefits of ti eatment 
by suigeiy aie well established, and the peicentage of cuies by 
surgeiy fai sui passes those cuied by iiiadiation To me, in 
all cases wheie suigeiy can hold out good piomise of lasting 
cuie, it still must be given the prefeience When the extent 
or natiiie of the disease, oi the age of the patients aie contia- 
indications, then iiiadiation should be given a tiial It 'S 
commonly supposed" that the use of some foim of iiiadiation 
has greatly simplified the tieatment of cancel of the laiyux 
and phaiynx This supposition is eiioneous It has given us 
a new and a veiy poweiful addition to oui means of attack, 
but, fai fiom simplifying the attack, it has been made moie 
than evei dependent upon expeiienced judgment and expert 
handling It is posible even today that total lesults as to cuie 
01 notable peiiods of fieedom fiom lecuiience aie actually 
worse foi the intieduction of iiiadiation, since it seems likely 
that many patients who might have had a good chance of cuie 
by operation in competent hands have had this chance shat- 
teied by ineffective iiiadiation treatment This may be only 
a tiansit phase, foi a piopei appreciation of the technical 
lequiiements of sound iriadiation theiapy is alieady leplacing 
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the crudei view and in tune must result in the full benefits of 
iiTadiation being made manifest I am absolutely in accoid 
with Colledge when he states, “As the lesults of niadiation, 
howevei, aie so impossible to predict and the lesults at the 
and of tluee to five yeais so poor that I have abandoned it foi 
eveiy opeiable case, and only lecommend it when the opeiation 
IS lefused oi the case is inopeiable It is then a useful pallia¬ 
tive measuie and the giowth often disappeais foi some 
months, but the lasting lesults aie few” The claims of the 
radiologist now complicate the pictuie These claims aie often 
exaggeiated, however, they may not be without good founda¬ 
tion The suigeons use a five-yeai peiiod as then basis foi 
success, vheieas the radiologists do not Most of then claims 
aie based on the fact that the cases best suited foi‘ladiologj’’ 
aie the veiy ones that aie best suited foi suigeiy, aud in the 
inopeiable cases when smgical tieatment is more difficult, the 
radiologist has veiy little success Tiue palliative results may 
be obtained, but patients are often made woi-se by peiichon- 
diitis and itidioneciosis The tables lieiem piesented aie used 
to substantiate the above statements 


CONCLUSIONS 

It IS difficult to compaie and appiaise ntal lesuIts, thei aie 
often incompletely lecorded, some suigeons decline doubtful 
cases and will accept only those which pi omise defimte results 
The difficultj' and disagreements seem to be about the 
so-called extiinsic tjye of case According to leports, theie 
seems to be a contioveisy between opeiation and nradiation 
With the incomplete leports of inadiation wheie the radiolo¬ 
gist claims beneficial results, tlie eiToneous belief has aiisen 
that almost all, if not all, cases of extrinsic cancer should be 
iiiadiated in piefeience to suigeiw, and that the ladiologist 
should be consulted as to the advisabilitj* of iriadiation befoie 
surgen* is attempted Such fallacv I have attempted to show 
m mj tables I feel that suigeiy still holds a verj impoidant 
place in the battle against extrinsic cancer of the larjiix and 
pharMix This statement has been confirmed by others vho 
are doing extensive neck suigery 
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TABLE 4 EXTRINSIC CANCER OF THE LAR\N\ 

] 10 CiiHOS of EvfrliiBlc Cancel of the Lniynv and Pliarynx Operated Upon 
01 Given Some Poriii of Iiiiulinlion Show lug RoruUh by Yenis 


site of Ciiiicor 

No 

Rndliilioii 
y oars 

1 2 T 

4 

r> 

No 

1 

Surgerj 
y enrs 

2 1 

4 

5 

Epiglottis 

9 

7 

1 

0 

1 

0 

12 

3 

1 

1 

2 

B 

Epiglottic fold 

11 

9 

2 

0 

0 

0 

13 

7 

3 

1 

0 

2 

Aiytenold 

7 

5 

2 

0 

0 

0 

6 

2 

1 

1 

0 

2 

Pyilform sinus 

25 

22 

3 

0 

0 

0 

20 

8 

6 

1 

0 

6 


— 

_ 

_ 

_ 

_ 

— 

-- 

— 

— 

— 

— 

— 


52 

13 

8 

0 

1 

0 

51 

20 

11 

4 

2 

14 


Radlntloii'thieo yoaia and o\ei, 1 Ovci fl\e yeais, 0 

Suigery tliiee yeaia and o\or, 19 per cent Ovei fl\o >oaiR, 27 per cent 

Poatciicold 000000 16 10 4002 

Lntoial vail , 

pliaryn\ 0 0 0 0 0 0 13 C 2 2 1 J 


TABLE B COMBINED RECAPITULATION 
251 MAJOR OPERATIONS NOT INCLUDING 61 TACHBOTOMIES 


OPERATIVE MORTALITY 1 9 PER CENT 


Alive and veil uiidoi 1 yeai 
Alive and well 1 to 5 yeais 
Alive and well 6 to 10 yeais 
Alive and well ovei 10 yeais 


Allv e and w ell 131 

Died fiom other causes 53 


27 Died from othei causes who 
42 Lived under 1 yeai 
25 Lived from 1 to 6 years 
37 Lived from 5 to 10 yeais 
Lived 10 years and over 

131 


20 

9 

9 

16 

63 


Successful cases 


181 oi 73 per cent cuies 


When we considei m geneial the lesults by suigeiy, it is 
fail to ask ouiselves what aie the lesults without siugeiy 
At the piesent time two conclusions piesent themselves fiist. 
we have teclinical methods which seem soundly established 
and capable of piogiessive lefinement and extension, second, 
we can say that m cases caiefully but not too iigoiously 
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selected as favorable, vre can look for satisfactory results as 
to the disease, cures by drastic but not verv dangerous opera¬ 
tions -which have no serious disability I cannot agree -with 
the statement that these operations are mutilating In our 
follow-up we rehabihtate the laryngectomized patient in the 
use of the esophageal or pharyngeal \ oice It is gratifving to 
see how very promptlv these patients readjust themselves, 
retummg to their former occupations and enjoymg life 

The preoperative and postoperative care of these patients is 
of utmost importance It is only -with the meticulous care and 
the coordinated efforts of the surgeon, pathologist, anesthetist, 
assistants and nurses that it is possible to show the results 
as I ha\e These operations are not one man’s work, thev 
m\ohe teamwork of the highest type, and it is tins team’s 
work that shows the low mortahtv rate 

I believe that radical surgery saves many lues that would 
have been sacrificed if more conseri’-ative forms of suigerv 
had been performed, and I stiU believe that more hves can be 
saved by surgery, if diagnosis is made earlier in the epilaryn- 
geal or extrinsic cancer of the laryngopharynx. 
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TABLE 4 EXTRINSIC CANCER OP THE LARYNX 

140 Cases of Extilnslc Cancer of the Larynx and Pharynx Operated Upon 
or Given Some Foim of Irradiation Showing Results by Years 


site or Cancer 

No 

Radiation 
Tears 
12 1 

4 

5 

No 

1 

Surgery 

Tears 

2 3 

4 

S 

Epiglottis 

9 

7 

1 

0 

1 

0 

12 

3 

1 

1 

2 

5 

Epiglottic fold 

11 

9 

2 

0 

0 

0 

13 

7 

3 

1 

0 

2 

Aiytenoid 

7 

6 

2 

0 

0 

0 

6 

2 

1 

1 

0 

2 

Pyiltonn sinus 

25 

22 

3 

0 

0 

0 

20 

8 

6 

1 

0 

6 


— 

-- 

_ 

_ 

_ 

_ 

— 

— 

— 

— 

— 

— 


52 

43 

8 

0 

1 

0 

61 

20 

11 

4 

2 

14 

Radlatlon'three 

years and over, 1 

Over five years, 

0 





Suigery thiee years and 

over, 

39 per cent 

Over five years. 

27 per cent 

Postcilcold 

0 

0 

0 

0 

0 

0 

16 

10 

4 

0 

0 

2 

Lateral wall 
pharynx 

0 

0 

0 

0 

0 

0 

13 

6 

2 

2 

1 

2 


TABLE 5 COMBINED RECAPITULATION 
251 MAJOR OPERATIONS NOT INCLUDING 51 TACHEOTOMIES 


OPERATIVE MORTALITY 1 9 PER CENT 


Alive and well under 1 year 

27 

Died from other causes vho 

„-20 
„ 9 

9 

Alive and well 1 to 6 years 

42 

Lived under 1 yeai - - 

Alive and well 6 to 10 years 

26 

Lived from 1 to 6 years 

Alive and well over 10 years 

37 

Lived from 6 to 10 yeais 
Lived 10 yeais and over 

15 


— 


53 


131 



Alive and well _ „ 

Died from other causes 

Successful cases 


131 

63 

184 or 73 per cent cures 


When we consider in geneial the results by suigeiy, it is 
fan to ask ouiselves what are the results without suigeiY 
At the piesent time two conclusions present themselves first, 
we have technical methods which seem soundly established 
and capable of piogiessive lefinement and extension, second, 
we can say that in cases caiefully but not too iigoiously 
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selected as favorable, we can look foi satisfactoi'y lesults as 
to the disease, cuies by diastic but not veiy dangeious opera¬ 
tions which have no serious disability I cannot agiee vath 
the statement that these opeiations aie mutilating In our 
follow-up we lehabilitate the laiyngectomized patient in the 
use of the esophageal oi pharyngeal voice It is gratifying to 
see how very promptly these patients readjust themselves, 
returning to their former occupations and enjoying life 

The pieoperative and postoperative care of these patients is 
of utmost impoi-tance It is only with the meticulous care and 
the coordinated efforts of the surgeon, pathologist, anesthetist, 
assistants and nurses that it is possible to show the results 
as I have These operations are not one man’s work, they 
involve teamwork of the highest type, and it is this team’s 
work that shows the low mortality rate 

I believe that radical surgery saves many lives that would 
have been sacrificed if more conserwative forms of surgery 
had been performed, and I still believe that more lives can be 
saved by surgery, if diagnosis is made earlier in the epilaiyn- 
geal or extimsic cancer of the laiyngophaiynx 
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MISSISSIPPI VALLEY MEDICAL SOCIETY MEETS AT 
ST LOUIS, SEPT 28, 29, 30, 1949 

The Fouiteenth Annual Meeting of the Mississippi Valley 
Medical Society will be held at the Jeffei son Hotel, St Louis, 
Mo, Sept 28, 29, 30, 1949, undei the presidency of Di Al¬ 
phonse McMahon, of St Louis University At the lecent 
cuiient meetings of the Society and boaid of diiectois, the 
following officers were elected Dr Nathaniel G Alcock, Iowa 
City, Iowa, Piesident-elect, Di Wendell G Scott, St Louis, 
Mo, Fust Vice-Piesident, Di Chailes F Hannon, SpiiRg* 
field. Ill , Second Vice-Piesident, Di John I Maikei, Daven- 
poit, Iowa, Thud Vice-Piesident, Di Harold Swanberg, 
Quincy, Ill, Secietaiy-Treasurei, Di Ralph McReynolds, 
Quincy, Ill, Accounting Officei 


INTERNATIONAL CONGRESS OF OTOLARYNGOLOGY, 

LONDON, 1949 

The British Association of Otolaiyngologists is organi2:ing 
the Fourth International Congress of Otolaryngology, to be 
held in London from July 17 to July 23, 1949 There will be 
further meetings, for those who wish to go, at Oxford, Cam¬ 
bridge and Edinburgh on July 26 and 26 It is hoped that a 
full academic piogiam will be aiianged, and also various 
social functions 

The secretaries of the National Otolaryngological Societies 
have been circularized and asked to send a list of their mem¬ 
bers for individual notification Should any association not 
receive this letter, they should communicate with the General 
Secretary, F C W Capps, F R C S , 45, Lincoln’s Inn Fields, 
London, W C 2 



THE ROLE OF THE UPPER RESPIRATORY MUCOUS 
MEMBRANE IN THE PATHOGENESIS OF 
POLIOMYELITIS * 

W Lloyd Aycock, M D (by m\atation), 

Boston, Mass 

Clinically, theie is an unbroken gradation from frank para- 
Ijiac poliomyelitis through mddei and nonpaialj’tic fonns to 
suspected abortive infections Theie aie epidemiological space 
and tune lelationships between clmically recognized cases 
which imply interi'ening milder infections oi “healthj ” cai- 
neis There is an extensive development of immumti' in the 
general population, as shown by nius neutralization tests, 
and finally, the virus is actually detected not only in i ecogmzed 
cases but also in milder suspected illnesses and healthy indi- 
^nduals All these observations afford conclusive evidence to 
the effect that the \nius is widelv disseminated and that the 
paraljiac disease is the exceptional manifestation of infec¬ 
tion with the ^^lus, furthermore, there are reasons for believ¬ 
ing that this exceptional but serious consequence in what is 
ordmarily an entiielv bemgn and trivial virus infection may 
be determined not so much by the circumstances of exposure 
to the ^ 11 us but by factors which make for susceptibility in a 
certain few of the many who are exposed 

As long ago as 1910, Sheppard, having m mmd a “tonsil¬ 
lectomy campaign” which coincided with an epidemic of polio¬ 
myelitis, and citing one case, included tonsillectomj' as one of 


•Read at tlie meeting: of the Eastern Section American Larvng^olo&ical 
Rhlnolo^cal and Otolo^cal Socletv Inc. Boston Mass Jan 7 

Editors "Note This ms receded In Earvneroscope Office and accepted for 
publication Jan 1*^4** 
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a numbei of possible pi edisposing cii cumstances m the causa¬ 
tion of poliomyelitis As is fiequently tiue of diseases of the 
locomotoi system, sti esses, stiains and tiaumas weie most m 
favoi as contiibuting causes Many such cn cumstances weie 
noted fiom the most tiivial to the most seveie accidents, and 
those langing in time fiom the moment of detection of the 
illness to as fai back as the memoiy extended Attention was 
focused most shaiply upon cii cumstances immediately pieced- 
ing the illness, and indeed many of the falls oi injuiies noted, 
lathei than being pieceding ciicumstances, weie peihaps the 
lesult of the aheady piesent but uniecognized disease 

It IS not suipiismg, then, that suigical injuiy of the naso 
phaiyngeal mucous membiane, but one of the many pieceding 
ciicumstances which weie being consideied as of possible e lo- 
logic interest, did not at this time become the subject of more 
exhaustive study, nevertheless, Sheppaid seemingly intuitive¬ 
ly singled out tonsillectomy fiom the heteiogeneous gioups 
of wounds, falls, injuiies, exposuies, overexeitions an so 
foith when he wiote “It might be reasonable to suggest a 
this time that tonsil and adenoid tissue may offer a lesis nee 
to microbic invasion If this is the case, it might seem on 
a pnon grounds injudicious to remove an inflamed onsi, 
especially in the presence of an acute epidemic infection ciai 
acterized in many instances by involvement of the uppei 
respiratory passage ” Occasional cases subsequently 
tioned in the literature as occurring at suspiciously i'® 
intervals followrng tonsillectomy have usually been exp aine^ 
by conjectures such as, that the surgeon himself might rave 
been a “carrier” of the vrrus and infected his patient 

In 1929, Ayer reported “as of possible import in the epi 
demiology of poliomyelitis” the observation of nine ° 

bulbar poliomyelitis which followed tonsillectomy by fiorn v 
to 10 days At the same time, Aycock and Luther repor e 
controlled study which revealed an unmistakable relations ip 
between tonsillectomy and the occurrence of poliomyelitis, m 
that an excessive numbei of cases of bulbar poliomyelitis were 
found to have occurred at a specific time interval following 
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the operation Of 714 cases, 217, oi 30 per cent, had had a 
tonsillectomy at some tune By comparison wuth othei esti¬ 
mates for school children of coriespondmg ages, it did not 
appeal that either presence oi absence of tonsils was a pre- 
disponent to poliomyelitis, however, a disproportionate num¬ 
ber of the poliomyelitis patients who were studied had had the 
operation within a year of the onset of the disease, and of 
these, a disproportionate number had had the operation within 
a month of the onset of the disease Of the 16 cases in this 
latter group, all had had the operation between seven and 18 
days before the onset of then illness, furthermore, all these 
cases were of the bulbar tjiie, which, in general, comprises 
only something like 10 to 15 per cent of lepoided cases of 
poliomyelitis Finally the intem^al of time between the opera¬ 
tion and onset of the disease agreed exactly with the length 
of the incubation period of the disease 

Thus, the relationships here were such, in the light of epi¬ 
demiologic knowledge of the disease, particularly that related 
to the widespread occurrence of subclinical infection (or harm¬ 
less harborage) of the virus, that they could only be inter¬ 
preted as indicating that in an indmdual haibonng the viius 
the surgical procedure sometimes initiated the clinical disease 
to become manifest in the bulbar form after the incubation 
period characteristic of the disease 

Since these earlier lepoiis appeared, almost every sizeable 
series of cases of poliomyelitis includes a small, to be sure, 
but nonetheless significant proportion of cases of the tjiie 
under discussion For example, Eley and Flake in 1938, made 
a study of recent tonsillectomy in 418 consecutive patients 
with poliomyelitis admitted to the Infants’ and Children’s 
Hospitals of Boston They found that of the 287 spinal cases, 
eight, or 2 7 pei cent, had had tonsillectomy at some time 
V ithin 30 daj s — seven, eight, 10, 24, 25, 26, 29 and 30 daj s — 
preceding the onset of the disease In striking contrast, 17, or 
13 per cent, of 131 bulbar cases had had tonsillectomy — all 
bet^^een the tenth and twentieth dav preceding onset of the 
disease, j et, m 1948, opinion vanes all the v av from the point 
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of View that theie is no lelationship between tonsillectomy 
and poliomyelitis to the belief that all suigical procedures on 
the uppei lespiratory passages should be suspended duimg 
the “poliomyelitis season ” 

As a matter of fact, the two diametiically opposed points of 
view seem to take then origin not so much in any diveigent 
evidence as in convictions stemming, on the one hand, from a 
willingness to put any piecautionaiy measuie against polio¬ 
myelitis before other medical consideiations, and on the othei 
hand, an unwillingness to let anything inteifere with conven¬ 
ience, if we are to believe such often heard statements as 
"getting ready for school” applied to the opeiation 

Fiom the nature of the situation, with a veiy sizeable pio 
portion of the population experiencing a tonsillectomy at one 
time 01 other and only a veiy small fi action of the population 
evei suffeiing an attack and an even smallei fraction suffei- 
ing the bulbar foim of poliomyelitis, any actual association 
between the two would not be strikingly apparent in even a 
very large series of tonsillectomies, while it might easily be 
seen in a much smallei senes of cases of poliomyelitis In 
other words, one could do many tonsillectomies without 
encounteiing such a case, but one would not have to see many 
cases of poliomyelitis before seeing bulbai cases following the 
opeiation by a specific interval 

Furthermore, the evidence usually obtained in any statisti¬ 
cal survey may not be at once convincing for the reason that 
the hazard of the disease in recently tonsillectomized indi¬ 
viduals IS numerically small, even though much laigei than m 
the population in general In large surveys, such as the one 
conducted by Dr Cunning in 1946-1947, the excess in the fie- 
quency of recent tonsillectomy in bulbai cases over that m 
spinal cases and the excess in the frequency of tonsillectomy 
ovei a large assortment of othei “suigical” proceduies when 
distiibuted over a period of 60 days amounts to a statistical 
dilution which makes it not at all impressive Had these stud¬ 
ies gone one step further to test the crucial question whethei 
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tonsillectomy preceding bulbar cases yras significantly concen¬ 
trated at around 14 days preceding the disease, the question 
of a relationship vrould haye been settled 

Thus, the question of the relationship and what measures 
to take becomes an annual debate, generally between oto¬ 
laryngologists and poliologists — not so much because of any 
fundamental disagreement between them, but because they aie 
lookmg at the same problem from such widely divergent 
angles At the same time, there is a tendency toward con¬ 
tinued study by broad population surrey methods which, by 
their yery nature, are not likely to afford an answei to the 
question which would be any moie decisiye (because any dif¬ 
ferences shown by them are likely to be fractional) than are 
the few detailed studies which are already ayailable—or better 
stdl, than the clmical experience seen m any sizeable number 
of cases of pohomyelitis, as for example, the group studies by 
Eley and Flake 

On the other hand, sun-eys of the question limited to peno- 
ods of tune and to places where pohomyehtis is preyalent do 
bring to the surface a numerical nsk which is largely hidden 
in the more general surrey figures Such information is of 
■value m affording an actual numerical basis for any “policy” 
■with reference to the institution of precautionary measuies 

One such survey is that of Anderson In 1943, an epidenuc 
of pohomyehtis occurred m Utah, in which the attack rate 
exceeded that of any other state that year As a result of 
certam local circumstances, practically all cases (136 out of a 
total of 400) reported by physicians as bulbar or respiratory 
were admitted to one hospital About one-third of these were 
of the bulbar or bulbospmal type The frequent history of 
recent tonsillectomy in these bulbar cases led to a study of the 
relationship m the ascending part of the whole epidemic in 
the state During the three-month period (July, August, Sep¬ 
tember), 4,199 tonsillectomies were performed in the child 
population under 16 SeAcnteen of these indmduals derel- 
oped poliomyelitis of the bulbar or bulbospmal type within 30 
days followmg the operation During the same period, 232 
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i; -.u '-''t.ra and based on infoiTnation and lecommenda 

virr* ^"""nslied b^ the State Health Department upon any 
;v ■=^'’ ni pievalence of the disease in any of the vaiious 
soned b^ the hospitals 

Tlio adoption of one othei moie geneial piactice in lespect 
10 iho timing of the opeiation suggests itself Fiom a com 
pinson of the seasonal fieqiiency of poliomyelitis in geneial 
ind bulbai poliomyelitis following tonsillectomy, it can be 
infeiied that theie is a soit of “seasonal epidemic” in tonsil 
Jecloniv which happens to coincide closely inth that of polio¬ 
myelitis This, 111 a sense, tends to double the iisk at the 
paiticulai season and suggests that this favoiite time foi the 
opeiation, unless theie be some distinct contiaindication, be 
changed, foi example, fiom late summei “befoie school opens" 
to eaily summei “aftei school closes,” but befoie poliomyelitis 
begins 

Anothei aspect of the tonsil-pohomymlitis i elationsliip, one 
which has leceived fai less attention, should be mentioned, in 
that it shows the veiy definite influence of the tonsil on an 
infectious piocess Without any lelationship to the toiisillec 
tomy opeiation itself, the data in all of the suiveys wluch have 
coveied this point show th^it the absence of tonsils favois the 
occuiience of the bulbai lathei than the spinal foim of the 
disease This does not mean, howevei, that the absence of 
tonsils necessarily piedisposes one to the disease The suivey 
by Top and Vaughan, in Detioit, suggests that the incidence 
of poliomyelitis may be highei in tonsillectomized individuals, 
but most of the surveys do not lend themselves to analysis of 
this question It is clear that the piesence oi absence of tonsils 
has a definite influence on the type of the disease which is to 
occur Perhaps this is more stiikingly shoivn in an analysis 
of multiple cases in families where cases of both types 
occuned at the same time In such a situation many epi¬ 
demiologic factors can be assumed to be the same The cases 
aie in all probability the result of exposure to a single strain 
of viius Environmental circumstances are, in general, the 
same and can be excluded as deteiTnining factois In 46 fami- 
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lies wheie two oi moie cases occuiied, it was found that of 
25 bulbai cases tonsillectomy had been perfonned lecently oi 
previously in 17, while in 76 spinal cases only 10 had been 
tonsillectomized at any time pieviously It is not meant to 
imply that the data in these suiweys m any sense compiise any 
aigument against tonsillectomy in geneial, but it is presented 
as a clear indication that the tonsil has a definite influence on 
the infectious process 

Perhaps it should be emphazised that the relationship be¬ 
tween tonsillectomy and poliomyelitis plays a relatively small 
part in the epidemiologj’^ of poliomyelitis In other words, 
complete compliance -with any piecautionai*y measure which 
may be indicated by these studies could result in the preven¬ 
tion of only a small proportion of cases of the disease I 
tlunk of more far-reaching importance in the study of the 
disease is the fact that the occuinence of the bulbar tjTie of 
the disease after tonsillectomy and with greater frequency in 
tonsillectomized persons affords the most striking illustration 
which IS available of the epidemiologic principle that the 
frank paialj>tic disease in the few of the many who are 
exposed to the virus may be determined more by ciicum- 
stances in the host than in the circumstances of exposure to 

the Ml us 
1 

It is believed that a closer study should be made in the 
field of otolaryngology of the as yet unexplained mechanism 
through which the tonsil relationships play a paid; in suscep- 
tibihtj’- to poliomyelitis A clearer understanding of the man¬ 
ner in which the tonsil influences susceptibility in a small 
fraction of cases might well give some indication of the nature 
of other factors whrch play a part in susceptibility 
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TWO CASES OF ACUTE DIFFUSE LABYRINTHITIS 
FOLLOWING ACUTE OTITIS MEDIA 

Harry Rosenwasser, M D , 

New York, N Y 

Fifteen yeais ago, Dr Fnesnei and published a paper 
entitled, “Tieatment of LabjT.Tnthitis,” in which we piesented 
the histoiical backgiound, leviewed the hteiature and set 
forth oui ^newpolnt in the treatment of all forms of labyiinth- 
ine infections At that time, we stated that, despite the volum¬ 
inous literature with its innumeiable leports of cases, wide 
diffeiences of opinion existed legarding surgical theiapy in 
some forms of labyiinthme disease We leserved foi the last 
the consideiation of that form of labyrinthitis concerning 
which the widest ditfeiences of opinion existed, namely dif¬ 
fuse labyiinthitis occuiiing duiing the course of an acute otitis 
media 

In that exciting eia prior to chemotheiapy and penicillin 
theiapy, Voss,- Scheibe,’ Alexandei,^ Phillips,® Page,® Milli¬ 
gan," Smith,® Peikins,® Cunning,^* Ramadiei’^ and many oth¬ 
ers advocated conseiwatism in the care of labju-inthitis occui¬ 
iing with or shoitly aftei acute otitis media Scheibe even 
urged immobilizing the head and body vith staich bandages 
On the other hand, an equally large group of competent 
obseiwers, including Hinsbeig,*= Neuman,^® Baiany,®* Leidlei” 
and others, advocated an extiemely ladical couise In discuss¬ 
ing the indications for labyiinthectomy in cases of acute labj- 


•Rcafl at the meeting ol the Eastern Section American Ear\ nprolocrlcal 
RhlnoloBlcal and Otologlcal Soclet^ Inc Boston ilass Jan 7 19-ie 

tFrom the Otolari ngolo^cal Service of Dr R Kramer the Mt Sinai 
Ho'^pltal Ner\ 1 orU N \ 

Editors Note This ms receUed In L*r} ngoscope Office and accepted for 
publication Jan I** I*'!*' 
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1 inth dcsti uction occui i mg dm mg ilie com se of an acute otitis 
media, Lund'" stated that thcic was no doubt that satisfacton 
1 esu s wci e obtained neithoi by the ladical suigicnl theiapy 
noi by consei vative measui es 

If one diaws any conclusions at all fiom these diveigcnt 
views, it must appeal that cases of acute diffuse labyi inthitis 
piesentmg piimanly identical symptomatology diffci in the 
widest possible degiec in then tendency to become limited and 
ocali/ed and to heal, and not to extend to the intiacianial 
contents If this is tiue, and I do believe it is, it follows that 
eacli case of acute diffuse labyi mthitis must be consideicd 
individually as to theiapy If this weie not tiue, these diffei- 
ences of opinion on the pait of competent obseiveis would be 
uttci ly unintelligible 


Acute diffuse manifest labyi mthitis has been customaiily 
divided into two gioups J scions and 2 suppuiativc, a 
gi oupmg which has icsulted fiom an attempt to classify clini¬ 
cally identical phenomena on the basis of pathologic evidence 
Otologists often have fallen fai shoit of the actual diffei- 
ontiation between these two states because the clinical critciia 
advanced have been inadequate to establish accuiately such 
diffoi cntiation The inability to diffei cntiatc between seious 
and suppuiative labyi mthitis is not necessaiily seiious, pio- 
vidmg that as a icsult of caieful clmicnil obseivation and 
expel icncc, one substitutes foi it Imowledge as to which foim 
of labyi mthitis is gi avc 

111 this communication, I piopose to discuss biiefly the acute 
diffuse labyi mthitis which occui s with oi shoitly aftei acute 
otitis media and to piescnt m some detail a lepoit of two 
1 ecently tieated cases Some of oiii pieviously held concepts 
111 the handling of this sci lous otitic complication may lequiie 
1 e-evalu.ition, m the light of the known advantageous effect 
1 esulting from the eai ly use of chemothei apy and penicillin 
theiapy m adequate dosage 


(’"v, / (No r,(ior,r,r.) An udt 
Um M( Sliml IIoHpltiil ImjI) 11 
'> 11(1 voinltln 
«lol> ndvnntod Uiboi cuIohIh Oi 


nmlo iifeod 20 yuiiH, admitted to 
17, nuiloly 111 with Icmiiouituro lOSe, 
In 19TI5, lio WHH found to Imvc moder 
year latpi, lio waa again lioapltallzed 
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at the Medical Center, New York, where after careful and thorough 
study the diagnosis of periarteritis nodosa was made In 1938 and 1940 
he was again readmitted and the diagnosis was confirmed clinically and 
by biopsy Except for occasional mild upper respiratory infections the 
patient remained in good health until three days before his present 
admission, when he caught 'cold " 

Because of his past medical history and because he had been advised 
to care for even the most Insignificant infection, the patient remained at 
home The next morning he had pain in the left ear which persisted 
throughout the day and in the evening there was a spontaneous sangulno 
purulent discharge from the left middle ear He was promptly placed on 
sulfadiazine therapy by his family physician The patient was quite sick 
the temperature was 103° and there was restlessness irrltabllitv and 
nausea Forty-eight hours after the onset of the acute otitis the patient 
was gii en penicillin in addition to his sulfadiazine medication and at this 
time I was asked to see him 


Examination revealed an acutely ill male nauseated lomlting and com 
plaining of severe generalized headache Motion of the head aggravated 
the symptoms The patient was easily aroused and quite cooperative An 
inexhaustible spontaneous nystagmus directed horizontally to the right 
was noted tVith the Bdrany noise apparatus in the right ear there was 
no hearing demonstrable in the left ear 'There was some stiffness of the 
neck, but no other frank meningeal signs A few asthmatic wheezes in 
both sides of the chest and definite evidence of an acute pansinusitis 
were found 


The left external auditory canal nas filled with pus which reappeared 
promptly after wiping it away There was no sagging of the bony canal 
wall, no mastoid tenderness and all the normal drum landmarks were 
absent The right drum was slightly full posteriorly the landmarks 
though indistinct, were discernible 


Laboratory Findings Hemoglobin content 12 4 gms white blood cell 
count 15 850 with 86 per cent polymorphonuclear cells and 14 per cent 
lymphocytes Serology and repeated urinalysis were negative Culture 
of the discharge was reported staphylococcus albus B Blood pressure 
determinations throughout the patient s stay in the hospital revealed a 
hypertension fluctuating between 194/120 to 160A12 Roentgenograms 
showed extensive pneumatization of both sides On the right side there 
was diffuse haziness particularly m the periantral region and over the 
knee of the sinus The right lateral sinus was more prominent than the 
lateral sinus on the left There was no definite evidence of destruction 
Course The patient was put on what was regarded bv some as unnec 
essarlly large doses of crystalline penicillin 500 000 units Intramuscularly 
q 3 h and also given sulfadiazine (1 gr per pound) intravenously The 
penicillin therapy was maintained for two weeks at the end of which 
time the patient still had some objective vertigo but no longer had any 
nystagmus At this time unmistakable return of hearing was apparent 
in the preiiously completely deafened right ear The patient was eating 
and sleeping well and no longer had headaches On March 3 1947 there 
was noted further progresshe improvement in heanng On March 9 
23 days after admission all medication was discontinued improvement 

continued and on the thirtieth day after admission the patient wee 
discharged eaLieui a as 


FolloicUp This patient has remained well the hearing is 
lent has normal cochlear and vestibular responses 


now excel 
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Comment I believe we are dealing with an acute suppuia- 
tive otitis media with extension of the inflammatory piocess 
to the labyiinth via the oval oi lound window In the absence 
of any clinical evidence of mastoiditis and in the absence of 
convincing evidence of meningeal involvement, theie seemed 
to me to be little justification foi suigeiy Tlie indication for 
the use of massive doses of penicillin and sulfadiazine 
appealed logical in view of the potential seiious intiacianial 
complications Since one cannot definitely distinguish betiveen 
a diffuse seious or suppuiative labyinthitis on the basis of the 
functional tests, the assumption must be made, in letiospect, 
that we weie dealing with a diffuse seious labyiinthitis be¬ 
cause of the leturn of function Whethei the eaily employ¬ 
ment of massive doses of sulfadiazine and penicillin can 
overwhelm and steiilize an eaily suppuiative invasion of the 
labyiinth and result in a cure, with letuin of function, is 
conjectuial and intiiguing The leports of the expeiience o 
others may throw some light on this possibility 

Case S (No 585393) Patient. F V, aged 10 years was admitted Aug L 
1948, to the Ear Sendee (Mt Sinai Hospital Neu York) uith a h ko » 
ot a discharging ear and high fever of three days’ duration ui B 
cance in the past history vas the occurrence of mumps at three y , 
age and 20 per cent loss of hearing in the right ear (nerve ...-t 

when tested audlometrically in the public school system The P 
was swimming one neek before admission He uas perlectn we 
three days prior to admission, when he complained of pain in t e 
ear and had a temperature of 103“’ The following day there was a 
spontaneous discharge from the right ear, some slight nausea 
vomiting The patient was hi ought to the emergency room 
dlazlne therapy and sent home with instructions to return for 
observation 

The following day when seen he was quite sick and was 
admitted to the Ear Service He was drowsy, complained of severe 
tal headache and vomited peislstently While in the ward m 
hours he became rapidly worse 

Examination that evening revealed a ■Nerj sick child 
105“’ pulse 162, respirations 40 per minute Oculi fundi were neg 
pharynx Injected tonsils enlarged and Inflamed the heart and lung 
negative 

The left drum was normal the right drum was Inflamed 
the short process was dlstlnctlj visible There was no mastoid . „ 
ness no change In the bony canal wall There was a spontaneous ny 
mus directed horizontally to the left Inexhaustible and present e 
central gaze There was no hearing in the right eai using a Barany J 
apparatus in the uninvolved left ear 
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There rvas marked nuchal rlgiditv the child vras droivsv and someivhat 
irrational Lumbar puncture -vrlnch was promptlv performed vielded 
cloudv fluid under Increased pressure and contained 6 000 cells mainlv 
polvmorphonuclear leucocvtes with Gram positive organisms on smear 
Crvstalline penicillin 10 000 units was instilled mtrathecallv before the 
ceU count and smear were reported and without awaiting the report of 
the penicillin sensitlvitv test 

Laboratory Data Culture of the spinal fluid reiealed a pneumococcus 
trpe Xn The pneumococcus tvpe XII was found to be suscepuble to 
0 02 units of pemcillln (lx s as resistant as standard) Blood culture 
blood Wassermann reaction and repeated unnalvsis Roentgenograms of 
the chest and mastoid were entirelv negative Hemoglobin determination 
revealed 12 a gm. white blood count. 23 650 with SO per cent staph 
cells 9 per cent segmented polvmorphonuclear leucocvtes T per cent 
ivmphocvtes and 3 per cent monocvtes 

Course The patient was given large doses of sulfadiazine intravenouslv 
and 50 OoO units of crvstalline penclllin intramnscularlv everv three hours 
After 24 hours the temperature subsided to 102° there was abatement 
of the marked hvpereicitabilitv the photophobia however persisted The 
Kernlg and Brudzinstv signs were stiU present At this stage it was 
obviouslv vitallv important to ascertain whether there was vestibular 
function present. Caloric test was performed using hot 1 5 000 bichloride 
of mercurv solution There was a prompt response noted for nvstagmus 
to the Involved side and influencmg the pre-eidsting spontaneous nvs 
tagmus directed horizoniaUv to the left. 

It was therefore assumed that we were dealing vrlth a labvrinth that 
was still functioning It was further assumed at that time that there 
mav have been a dichotomous spread of the infection 1 from the middle 
ear to the meninges either through vascular channels or dehiscences 
and 2 from the middle ear via the oval or round window to the labv¬ 
rinth This tvpe of dichotomous extension has been heretofore described 
b\ Dean and ii’olfei" and others It seemed unlikelv that a meningitis 
with 6 ono cells mainlv polvmorphonuclear leucocvtes with pneumococci 
on smear and culture was apt to result as a direct extension from a 
labvnnth which still retained caloric irritabilitv 

Since there were neither clinical nor Roentgenographlc signs of mas 
toiditls and since there was some evidence which seemed to point to a 
diffuse serous rather than a diffuse suppurative labvrinthltis it was felt 
that there was no indication to surgicallv attack the labvnnth or mastoid 
bone Intensive medication consisting of sulfadiazine and penicillin was 
continued for three weeks The meningeal signs rapidlv subsided A 
second lumbar puncture at the end of one neek of therapv revealed 30 
Ivmphocvtes and no organisms were noted on smear or culture Because 
of the marked improvement clinically and in the spinal fluid findings 
further intrathecal use of penicillin was not deemed necessarv \t this 
time the patient was svmptom free there was onlv an occasional mastoid 
jerk visible on extreme lateral gaze The sulfadiazine was discontinued 
and the dosage of penicillin was graduallv lessened and finallv stopped 
Fi\e weeks after admission the patient was up and about asvmptomatic 
eating sleeping well honever it was e'ident that there was no bear no 
present in the right ear and repeated caloric tests reiealed a calor callv 
unirritable labvrinth 
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Comment Whethei the fact that the offending oiganism 
was a type XII pneumococus played any lole in the lesultant 
total loss of function, I do not know It is impoitant to iden 
tify the infecting oiganism piomptly in eveiy instance to 
deteimine its lelative sensitivity to penicillin that adequate 
dosage may be estimated and given Complications following 
lecoveiy fiom pneumococcal meningitis have not been ade¬ 
quately desciibed accoiding to Waiing and Weinstein,'® who 
state that peimanent neuiologic damage in young childien is 
common and often seveie In 433 cases, Waiing and Wein¬ 
stein found the pneumococcus type XII in six cases Anothei 
point of inteiest stiessed by these obseiveis was that lelapse 
was an event which occuiied quite legulaily with the sulfona¬ 
mide ti eatment of meningitis, due to pneumococcus, and it 
occuiied soon aftei theiapy was discontinued oi dosage 
diminished This patient at one stage of his infection had a 
total loss of healing but still maintained caloiic nritabihty 
Despite cuie of Ins bacteiial meningitis, the vestibulai func¬ 
tion ultimately was completely lost 

Glove and Stiauss,'” in 1941, lepoited a case of diffuse 
labyiinthitis and meningitis following acute middle eai sup- 
puiation, treated by ladical mastoidectomy and massive dos¬ 
age of sulfonamides The patient recovered, with a paitly 
functioning labyiinth Unterbergei,"'’ in 1941, lepoited a 
similai case, which, accoiding to the piechemotheiapy-day 
attitude towards treatment, would likely have been subjected 
to labynnthectomy The patient, howqver, was tieated with 
massive doses of chemotherapy and recovered with partial 
restoration of labyrinthine function Case 1 herein reported 
is an instance of diffuse labyrinthitis, in a patient with known 
healed periarteiitis nodosa, who recovered completely with 
noimal vestibular and cochlear function 

Siirala"', from Helsinki, m 1946, lepoited four cases of 
labynnthogenic meningitis tieated with sulfonamide theiapy 
n thiee of the foui cases reported, the onset was initiated by 
an acute otitis media In each of these three cases, the men¬ 
ingitis appeared simultaneously with the symptoms of involve- 
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ment of the labyimth, which was involved totally All foui 
cases reported and tieated by Siiiala ultimately eventuated 
in dead labyiinths I believe it worth noting that in none of 
these cases was sulfonamide therapy staited at the veiy onset 
of the acute infection in adequately laige doses, noi do I 
believe that Case 2, reported by me, received adequate therapy 
early enough Sulfadiazme and penicillin therapy in tins tjqie 
of case, to be successful and hold some hope for complete 
lecovery with a functiomng labynnth, must be given very 
eaily and in very laige doses Since theie are so few cases, 
and since the experiences of others is not readily available for 
study in numbers sufficient to diaw conclusions, I have arbi¬ 
trarily given one-half million units of ciystalline pemcillin 
intramuscularly every tliree hours with the full realization 
that this might be far in excess of what might ultimately prove 
to be necessary 

It IS perhaps unfortunate that we have become accustomed 
to figuring dosages of penicillin in thousands and hundreds of 
thousands of units There would, I am sure, be considerably 
less reluctance to the employment of pemncillin in cubic cen¬ 
timeter doses than there often seems to be when doses of 
one-half million units are suggested Some of the factors that 
must be considered m promptly deciding dosage, in my opin¬ 
ion, in Older of their importance are 1 the duration of the 
labjnintlune infection, 2 the identity of the offending organ¬ 
ism, S the susceptibility of the infecting organism to the 
antibiotic employed, the accessibility and extent of the 
infection, and 5 whether there is meningitis Initial doses of 
one-half million units are suggested while awaiting laboratoiy 
data 

^^^lethel the treatment of labyrinthitis and meningitis 
following an acute otitis media lesults in a cure of the menin¬ 
gitis, as in Case 2, and leaves the patient inth a nonfunction¬ 
ing labjTinth, one must speculate whether earlier and more 
intensive treatment might have resulted in cure of the men¬ 
ingitis uith a nable labyrinth The healing oi reparative 
processes m a labjwmth frequently results in a loss of func- 
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tion (total 01 partial) in contiast to the healing of infections 
elsewheie in the body, te, peiitoneum, oibital cellulitis, etc, 
wheie functional impairment is negligible oi unimpoi*tant It 
IS, theiefore, paiticulaily impoitant in the caie of acute laby¬ 
rinthitis following acute otitis media that the optimal dosage 
of penicillin and sulfadiazine be quickly deteimined and given 
Time IS most important at the onset of the disease, and I sus 
pect laigely detei mines ultimate residual function Finally, 
in the cases which lecovei, but have no labyiinthine function, 
one must considei the possibility of a latent suppuiative focus 
liaving been established m the labyimth with its inheient 
dangei of late intracianial complication It behooves one to 
obseive such patients for long inteivals befoie this potential 
menace can be discounted 

Conclimons In this era, with its shaiply cui tailed inci¬ 
dence of suppurative disease of the mastoid and tempoial 
bone, otologists still occasionally are confionted with cases of 
acute labyiinthitis and meningitis, oi acute labyiinthitis with 
meningeal irritation occuiimg eaily aftex oi togethei with the 
onset of an acute otitis media 

In the prechemothei apy days, the prognosis in these cases, 
whether they weie treated by conservative or ladical suigical 
measuies, was not veiy encouraging With the addition of 
sulfadiazine and penicillin to our annamentarium ox tlieiapy. 
the outlook fox preservation of life is no longer the grave 
concern of former years I submit that the objective of the 
otologist should now be preservation of life and preservation 
of function as well, and this objective seems possible of attain¬ 
ment by the early use of sulfadiazine and penicillin in ade¬ 
quate dosage 
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VESTIBULAR EXPERIENCES * 

Isaac H Jones, M D , 

Los Angeles, Calif 

To give expel lences one must, unfortunately, be entiiely 
peisonal The expeiience of another would lequiie another 
aiticle—by him 

With me, in studying the internal eai vestibulai studies 
are loutine, especially the turning tests 

These comments will be limited to 1 office routine, ^ 
loma of the VIII Nerve, and 3 vestibulai lesion in the biain- 
stem, from stieptomycin poisoning 

Recently, two medicolegal cases were studied at the same 
time Each had been studied by leading otolaiyngologis 
whom we know and respect — but without vestibulai tes 
In each, vestibular studies completely reversed the diagnosis 
One man, very deaf, had been exposed to loud noise foi ^ 
period The opinions of two otolaiyngologists in New oi 
and thiee in Los Angeles were unanimous — that his cod eae 
had been damaged by the noise The fiist thing to do, o 
course, was to turn him After turning there was no 
mus whatever — not even a quiver of the eyes, so, in e 
than a minute, it was cleai that he suffered from syphilis oi 
some other constitutional disease Noise, no mattei how ou , 
obviously could not destroy vestibular function After turn 
mg in either direction there was no nystagmus and no sensa 
tion of motion, and the caloric tests — douching each eai oi" 


•Road at the meetlnp of the AVestern Section American LarjneoloB^^^j^ 

Rhlnolog-lcal and Otologrical Society Inc l/os Aneroids Calif 

Editor s Note This ms received in Larynposcopo Office and accep e 
publication March 1 1949 
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four minutes witk -svater, temperature 68= — showed a total 
absence of any responses whatever, there was no nvstagmus, 
motion-sensing, past-pointing, falling or constitutional re¬ 
sponse It was also clear that this defect had been coming 
on for a \ery long time, because he had nevei had vertigo or 
anv other vestibular svmptom On receipt of this report the 
legal decision was re\ersed and the claim disallowed 

Experiences like this make me realize that, without the 
vestibular tests, I would come to exactlv the same wrong 
conclusions as my otherwise more intelligent colleagues 

The other man had been examined by foui otolarirngologists 
and the only reason I had the pniulege of seeing him was 
that each of the reports showed such different degrees of 
deafness that the request was "to trv to determine how deaf 
he IS ” He wasn’t deaf at all The hearing was good in each 
ear The reason for his apparent deafness and also for the 
variabditv shown in his many heanng tests was that Ins 
attention varied The injury produced psychic trauma — not 
acoustic trauma WTien the caloric tests were made the fol¬ 
lowing occurred While the right ear was bemg douched (com¬ 
pletely masking out hearing fiom this ear) he responded to 
aU questions spoken m a soft voice When he began to feel 
“dizzir’’ we said in a quiet and kindly voice, “Does the water 
make your ear feel too cool*^ Do you feel that things are 
tunung around"^ ’ His perfectly natural responses demon¬ 
strated that he had excellent hearmg in this "deaf” ear 
Sunilarlv, while the left ear was being douched he responded 
to questions promptly and accuratelv Above my desk hangs 
a wood-duck \lhile mv back was turned to the patient he 
asked, “Isn’t that a wood-duck*^’ Without tunung mv head I 
said softlv, “Yes, what do \ou know about wood-ducks’” 
Deeplv interested, he related that on one occasion he had shot 
down 11 and that he was much upset when he found out the 
law did not permit more than one wood-duck to be killed bv 
anv one person m one year Again we realized that his hear¬ 
ing was verv good indeed, but later, while he was sittmg m 
a comer for the obvious purpose of having his heanng tested, 
I approached him from a 20-foot distance He did not answer 
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questions when my voice was loud even at a distance of foui 
feet Obviously his heaiing tiouble was due to inattention 
He could not concentiate on the mattei at hand Evidently 
the blast of an to which he had been subjected had touched 
off this set of mental leactions Theie was no thought of 
malingeiing The man showed eveiy willingness to coopeiate 
to the fullest extent He lepeatedly said, “All I know is that 
1 was able to do good woik befoie this thing happened and 
now I am no longei able to do such woik ” He was not only 
sinceie but naive In this case we were put on the light hack 
because the pecuhai sensations fiom the turning, and espe 
cially fiom the douching, took his mind off his tioubles — 
then he heaid well Oui suggestion to the couit was to have 
the piopei pel son explain to him the leal natiiie of his tiou¬ 
ble We felt that if this could be done he would not only have 
satisfactoiy healing but should come to leahze that he does 
have good heaiing 

We vary as to oui ideas of what is essential—which is natu- 
lal I, foi one, would not know what to do without the loutine 
vestibular tests in any pioblem that concerns the internal ear 
If the ophthalmologist used the ophthalmoscope and took the 
fields of vision—and yet studied only one-half of the letina--- 
we would not only be ciitical of his technic but would leal- 
ize that he might be missing the mam lesion If I weie con- 
sideiing having a fenestiation opeiation on myself, I woul 
want the fullest information as to the piecise condition of my 
internal eai Why limit the study to the cochlea ’ Why no 
find out all we can, instead of being satisfied with ‘ Ji'S 
enough”’ One might say, “I have nevei had a tuining chaii 
and yet I get along all light” I couldn’t Some feel that the 
caloiic test is all-sufficient Not foi me Often the tuining 
shows responses veiy different fiom the caloiic, we do no 
know why, although we suspect it is because turning pioduces 
a moie intense and less piolonged stimulus 

All of us have babies bi ought to us who appear to be deaf 
We turn the mothei with the child in hei lap The mother 
holds the child with the head forwaid towaid her knees, with 
hei hands ovei the baby’s eyes At the end of the turning the 
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mothei keeps hei eyes shut, but lifts the child If theie is no 
tendency for the child to fall the evidence is strong that both 
mtemal ears are markedly involved 

In couii; we have frequently demonstrated that a lesion of 
the internal ear was recent When the facts are explained to 
the jury, they are always accepted at face value Recently a 
woman showed a lesion of the left internal ear We explained 
that it was recent — because turning to the right showed 
almost no responses, whereas turning to the left showed 
excellent responses We explained that after a few months, 
although the lesion might remain the same, the responses 
would have become equalized She would then show the same 
response after turning in either direction 

ItTiat do we mean by vestibular tests'^ We ceidainly do not 
mean some of the tests that are now used, such as using a 
certain amount of water or just one squirt of ice water Surely 
such tests are trivial The neurologist does not limit himself 
to the cremasteric reflex and then say, “I have made a com¬ 
plete neurologic examination ” For 34 years we have used the 
same turning and caloric tests Although the newer tests are 
more popular and seem an easy way out, yet there are no short 
cuts to good work and a complete study Our technique has 
always been as follows SvontoTieotis Nystagmus and point¬ 
ing Tuinimg The duration and amplitude of nystagmus, the 
number of seconds of motion-sensmg, constitutional re¬ 
sponses Calouc Water, 68° , how long it takes the douching 
to produce the nystagmus, pointing tesU, head back (testing 
horizontal canal), note nystagmus and take past-pointing, 
falling test, then head back agam, noting dui ation of nystag¬ 
mus , note constitutional responses 

TUMOR OF THE VIH NERVE 

It IS not geneially known that one-tenth of all brain tumors 
glow on the VIII Nerve If a patient is very deaf in one 
ear, the first thought should be of a possible tumor In some 
the fiist symptoms are auditory — hearing defect and tinni¬ 
tus, in others, although less often, the fiist sjTnptoms are 
vestibular 
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The plienomenon-complex whicli we bi ought out in 1915 has 
been confiimed by oui expeiiences since 1 On the side of 
the tumoi a loss of auditoiy and vestibulai function 2 On 
the opposite side noimal auditoiy function, noimal lesponses 
fiom tlie hoiizontal canal, but absence of lesponses fiom the 
veitical canals The usual sequence Duiing the eaily period 
of the development of the tumoi a giadual oi sudden loss of 
auditoiy and vestibulai functions In the couise of weeks or 
months one oi moie of the following findings may appear 
1 The impaiiment and latei loss of responses from the veiti 
cal canals of the opposite side 2 Spontaneous veitical nys 
tagmus upwards may be obseived S In some cases the 
horizontal canal of the opposite side produces noimal nystag 
mus, but later produces a perverted nystagmus 

VESTIBULAR DAMAGE PROM STREPTOMYCIN 

A more recent experience concerns streptomycin poisoning 
When this remarkable new drug appeared it was quic y 
evident that even this rose had its thoin Its effect on tu ei 
culous and other lesions seemed almost miraculous, but soon 
many patients were stricken with disturbed equilibrium 

From what one reads, sees and hears, the following symF 
toms stand out There are reports of tinnitus, and , 

ally of hearing defects, although in most cases some oi 
exists because of associated meningitis, syphilis or 

trauma from war experience Ceitainly there is litt e or _ 

evidence of the well-known picture of end-organ 
vertigo, nystagmus, pallor, sweat, nausea and vomiting 
the contrary these patients complain of symptoms 
referable to the brain-stem rather than to the 
Vertigo, by which is meant "a sensation of tuniing no 
accord with fact,” is almost never noted The patien n 
“a queer feeling,” which is one of instability or .i ’ 

when the head is moved Most of the patients lying qm 
in bed and not moving the head have no sensation o 
ment, it is only on changing position, such as in attemp 
to get out of bed, that they feel uncertain and go too ai 
the attempted movement They tend to fall, but in no specu 
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direction They “ovei-fall" in the diiection in which they 
start to move As one expressed it, “The bxakes don’t woik ” 
If the patient is reading with head quiet on the pillow, the 
pimt does not seem to move, it is only when the head is 
raised that the print appears blurred On attemptmg to walk, 
these patients stagger They are unable to walk in a dun 
light or on an inclined surface and tend to fall on turning 
quickly Often they do not fall, but fear they wiU Later, 
wlule nding in an automobile ovei rough ground, the patient 
notices that the scenerv seems unsteady, but tins ceases when 
the load becomes smooth 

Two years ago the Veterans Adnunistiation was startled by 
the large number that developed ataxia and yet maintained 
good hearing I was asked by Di John S Chase, "VTieie’s 
the lesion’’’ Without hesitation, I reported, “In the Central 
Vestibular Tract in the brain-stem’’ VTiy such a positi\e 
statement’ Because of one classic experience 

Dr William G Spiller, than who there has never been a 
greater neuro-anatomist, has given the last word on this sub¬ 
ject—in a report bj Jones and SpiUer’^ before the American 
Neurological Societj' As these findings are not available in 
otologic htei’ature thej are here included in condensed foimi 
This demonstration of the Central Vestibular Tract, fii'st 
made evident by this study, was made possible by a sequence 
of events that mav never happen again 

The case of encephalitis presented the following features 
An absence of vestibular function, wrth no impairTuent of 
auditorj- function All examinations and tests were made just 
before death, which occurred only 11 dais later The autopsj 
reiealed notlnng abnormal — indicating that there were no 
piessiiie phenomena and that the lesion was microscopic Di 
Spiller made o\er 1,000 serial sections of the biain-stem and 
for the first time reiealed the Central Vestibular pathways 

Before this Central Vestibular Tract was discovered, the 
auditor! fibers had been demonstrated in the brain-stem, and 


•Isaac H Jones M D and VTm- G Spiller The Central Tracts ot 

the \ervus \ e«tlbularls Brain Sept- 1*'25 
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also ttie two sets of vestibulai nuclei (Deiters, von Bechteiev 
and Tiiangrulans), which leceive the fibers fiom the vestibu 
ai poi ion of each VIII Nerve Theie had been no definiti 
evidence, howevei, to show wheie the fibeis continued fion 
these nuclei in the medulla 


In attempting to discovei these pathways, those who liavf 
undei’taken woik on animals have encountered two mam dif 
nculties 1 Secondary degeneiation is inteiiupted at the 
next synapse 2 Theie is the obvious difficulty in pioducmf 
minute lesions in ceitain portions of the biain-stem with¬ 
out damaging othei stiuctures, both distant and adjacent 
Thioughout these vaiious segments it would be necessaiy to 
pioduce lesions which would involve each neuional segment 
m turn These difficulties appeal almost insuperable 


On the contiary, certain pathologic piocesses occasional!) 
lesult in small disci ete lesions witliin the cential neivous 
system, which cannot be duplicated by opeiative woik on 
animals Such lesions may be pioduced by thrombosis, multi 
pie sclerosis, oi small foci of encephalitis The pi oven case 
reported by Jones and Spillei was of tins natuie, piesenting 
minute lesions due to encephalitis 


Clinically this boy, age 15, piesented a stiange pictuie He 
lad always been full of eneigy and a leader in school athletics 
— paiticulaily in gymnastic woik He could walk on his 
hands almost as well as on his feet and excelled in basketball, 
baseball, football and tumbling He had a good recoid in his 
scholastic studies and was in his second year at high school 


Following an acute attack of influenza he complained of 
fatigue and of being “short of wind ” On getting up from a 
sitting position he was unable to move about without holding 
on to something to steady himself The fiist symptoms noted 
were incooidination, disturbance of equilibrium and gasping 
foi breath He had some difficulty in swallowing, no pain 
Neurologic examination by Di Samuel D Ingham Patient 
was well developed and fairly well nourished Taste and smell 
noima Romberg negative Attempts to cough weie mef- 
ua mpaiied upwaid movements of the eyes and almost 
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no convex gence Pupils equal and reacted to light No loss of 
voluntarj movements of the muscles of mastication oi of the 
face, tongue oi palate, no vrasting or tiemois Tendon lefiexes 
piesent in all extremities, slightly excessive but equal on both 
sides Mental condition Bright and alert and of more than 
ai erage intelligence, in complete possession of all lus mental 
faculties No emotional or psychoneuiotic symptoms 

hye examination by Dr Theodoie C Lyst^i Vision good 
for distance, near ^^slon, accommodative powei and convex- 
gence weie pooi Eye movements shghtlv limited in all direc¬ 
tions, especially upwaid, when the eyes began to sag down- 
waid and at the same time showed an undulating movement 
up and down Disc maigins fairly well defined Maculae 
clear, blind spots normal Undei homatiopine dilatation there 
was found an enor of hjqieimetiopic astigmatism, vision 
impioved to full noi-mal in each eye when conected 

Eai, nose and tin oat examination by Di Eugene R Leiois 
and Di Isaac H Jones Chionic puiulent tonsillitis, chiomc 
pharjmgitis, cerincal ademtis in the anteiioi chain — each 
side, otherwise negative 

Pi of Vein 0 Knudsen and Dr Jones found the audiogiams 
to be normal, mcluding the uppei limits Tests with the 
amplified voice and amplified whisper showed perfect healing 
No diplacusis oi tonal islands No tinnitus had evei been 
noted It was eindent that both cochleae and the auditoiw 
neuial pathwajs had perfect function 

Vestibular leport (see Fig 1) On looking straight ahead, 
a spontaneous nvstagmus of mdefinite chaiactei, the eves 
neie constantly moiung but the amplitude vas small The 
lovei and upper eyelids also moved s\Tichronously with the 
movement of the ej eballs On looking upwai d, a verfical m s- 
tagmus — but the quick movement v as not defimte or rhrfh- 
mic Aftei tuiTiing to right, no nj stagmus — other than the 
alread^ existing spontaneous nystagmus No past-pomting 
Turning to the left similarly failed to produce anv nj stagmus 
or past-pointing Turning to the right with the head forv. ard 
caused the patient to lean shghtlv to the right when he sat 
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up, while turning to the left with the head foiwaid caused 
lum to lean slightly to the left Calonc tests Iingation of 
the right eai, watei 68°, foi four minutes No lesponse in 
nystagmus oi past-pointing Upon tilting his head backwaid 


tests of the \estibular apparatus 
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Fig 1 Encephalitis localised 


(testing the horizontal canal) there was also no nystagmus 
or past-pointing No falling lesponse On douching the le 
eai the findings were identical — %e, no vestibulai iesponses 
All the turning and caloric tests weie conducted one aftei the 
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Other and yet there was an utter absence of pallor, sweat or 
naiisea 

There was, therefore, a complete vestibular block, the loca 
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tion of which appeared to be withm the bram-stem In taef, 
he had perfect auditorj- function and no vestibular function 
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Eleven days latei he died Respiration became lapid, shal¬ 
low and iiiegulai Intellect lemained keen He suddenly be¬ 
came comatose and cyanosed, and died of lespiiatoiy failure 
The pulse had been of comparatively good quality 



Autopsy negative in all details The whole biain was le- 
moved and sent to Dr William G Spillei, who made the 
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exhaustive study Foi our pui poses the following gives the 
essence of his findings 

***** 

vm NERVE 

The system of the VIII Nerve is one of the most complex 
and difficult to detemnne in the entiie nervous system The 
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knowledge of the vestibular pathways m the biain-stem had 
been obscuie up to the time of this study 

The biain-stem fiom the lowei portion of the medulla 
oblongata to the end of the aqueduct of Sylvius was cut m 
micioscopic seiial sections, over 1,000 in number, and of these 
a very large numbei was stained, every third oi fouith sec¬ 
tion at some levels, by various methods 
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The important finding was a limited area of complete degen- 
eiation in the centei of the tegmentum, extending from t e 
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lower part of the medulla oblongata well up into the lower 
part of the pons, on each side of the raphe 

It may be concluded from this studv that aU ox nearlv aU 
of the central tracts concerned with ^estlbular function pass 
through the area represented by this degeneiation, also that 
few if any of the fibers of the cochlear svstem are represented 
m this region The fibers of both the vestibular and cochleai 
portions of the Nerve escaped entirely In this case, 
although there was a complete vestibular block, the degenera¬ 
tion mvolved only the central tracts of the vestibular svstem 

Important changes m the form and number of neme cells 
were found m the primary nuclei and it was concluded that 
the fibers from these nuclei extended mto this central area of 
degeneration 

* ^ 4: 4c 

In the non-neurologic language of football, the Central Ves¬ 
tibular fibers (see Figs 2, 3, 4 and o) “buck the line” outside 
of tackle, in the medulla, then, higher up, between tackle and 
guard, and highei up, through center — whereas the auditorj' 
fibers run around the ends 

In streptomycin poisomng almost every svmptom and every 
finding points to bram-stem lesion, yet in reports of these 
cases we find such terms as "aural disturbances,” “otic com¬ 
plications,” “labyrinthine functional upsets” and "reaction on 
the tTII Nerve apparatus” — all of which are not onlv 
^ague but refer to the end-organ Just as mumps selects the 
internal ear and the testicle, so streptomj cm seems to have the 
equally strange selecti\e affinity for this Central Vestibular 
Tract Tlie following (see Fig 6) is identical with the classic 
findings of Dr Spiller A man, aged 57, had received strepto¬ 
mycin for bacterial endocarditis Then came the familiar ves¬ 
tibular symptoms His cochleae were unaffected On looking 
up, there was a lateral wavering of the eves Turning pro¬ 
duced no nvstagmus, no motion-sensing and no constitutional 
responses E\en when he was turned with the head forward 
and then sat up there was no falling response whate\ er After 
four minutes of douching of each eai there was no response 
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in nystagmus, motion-sensing, past-pointing or falling Aucli- 
toiy function, unafTectcd Vestibulai function, ml 
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PARALYSIS OF THE LARYNX FOLLOWING A 
PROPHYLACTIC INJECTION OF 
TETANUS ANTITOXIN ^ 

HENTfi Ddctexfass, M D , 

Philadelphia, Pa 

Comphcations foUowing the use of serum both for prophv- 
lans and m the treatment of disease are more common than 
IS generallv supposed - This is especiallv true of tetanus anti¬ 
toxin The pathologic changes occurmg are usuallx neurologic 
m character and may mvolve nerve structures anvwhere m the 
bodv A revievr of the hterature has disclosed that the bra¬ 
chial plexus,- the oculomotor/ the facial, the auditorv* and 
the recurrent laryngeal nerves* have been most often affected 
either smglv or m combmation Imperaton Neffson, Flovd 
cf al and Clerf have had experiences m vrhich the recurrent 
nerve alone vras mvolved In the case to be presented, the 
recurrent nerve was mvolved simultaneouslv with the brachial 
plexus 


J't- R- a while SS-Tear-olU male sustained an injuiw to the palm of his 
1‘^ft hand on Jnlv n 19 IS The wotmd was properlv cleansed and ade¬ 
quate antisepsis used. The next dav 1 500 nnits of tetanus antitoxin were 
fnjected into his left arm after sensiOTirf tests of the slan had given 
cssative resnlis In the succeeding weeh he complained of constant 
nans^a with general bodilv weakness especiaUv marked m both npper 
^vtxenuties There was considerable pain in the shoulders which radi¬ 
oed to the back of the neck. A tender lymphatic gland had developed 
ia the left axill a On Jnlv 9 he received penlcitUn In oih 3O0 fOii nnits 
btraicnscnlarlv Twentv fotrr hours later several large hives appeared 
On the left arm. and adrenalm hvpodermtcaUv was adminisie~ed. When 
ho avrakened on the morning of Julv 13 he found he was unable to talk 
abo-e a whisper The weakness of the right upper extremitv had clea-ed 
but on the left side It had remained 


•Poad b*'o-e the Section on 0 -olarvn.cologv of the CoUege of Phvsicians. 
ftPadolphla. Dec. It i<iis 

Edito-a Vo*e This mo received In Larvngoscopo OCce and accep‘*d for 
Pufclica icn. Keb f 
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DINTENFASS LARYNGEAL PARALYSIS 


I first saw the patient on July 19 He ■n as completely aphonic and had 
been so for the preceding week His previous medical history was Irrele¬ 
vant The tonsils had already been removed The sinuses vere essen 
tlally negative for any pathology The laiyngoscopic examination dls 
closed the vocal cords to be In abduction, ulth loss of tension When 
phonatlon was attempted, the cords showed no tendency to come toward 
the midline The arytenoids were separated There was a slight, ineffec 
tlve cough present significant of a lack of expulsive air power because 
of the failure of the glottis to close His most strenuous efforts to talk 
resulted in a forced whisper Recurrent nerve involvement with paralysis 
of the larynx was diagnosed Movements of the left shoulder at this time 
gave evidence of weakness He raised the left hand to the level of the 
head with difficulty and then could hold It In that position for only a 
short while There w'as thinning of the musculature over the left scapula 

Three weks following his Injury the weakness of the left shoulder had 
become more pronounced, and atrophy of the left scapula muscles was 
quite apparent The laryngeal picture remained exactly the same until 
Sept 19, i e, about nine weeks after the onset of his trouble, when begin 
nlng vocal cord movements were observed In the next few days definite 
adduction was noticeable and with this a slight return of the voice The 
tone at first was harsh, but In a period of a week lmpro^ement was so 
rapid that there was good phonatlon with very little effort At the present 
writing five months after his accident although the voice quality Is good, 
there Is atrophy of the muscles of the left arm and shoulder, in addition 
to the Involvement of the scapula muscles 

The causative factoi of the laryngeal paialysis heie was 
unquestionably the serum injection This is well proven by 
the case histoiy, the reports in the liteiatuie and the asso¬ 
ciated paralysis of the brachial plexus The diagnosis is to be 
diffeientiated fiom paialysis of the vocal cords or functional 
oiigin Functional paialysis is usually biought on by a sud¬ 
den shock, seal e oi ovei use of the voice and is frequently seen 
in hysterical females Musculai atiophy is never piesent 

This case leveals the possible dangers ensuing fiom a sup¬ 
posedly harmless medical piocedure Fouriiot,° GammelgauF 
and otheis have repoited fatalities after the admmistiation 
of tetanus antitoxin given only for prophylactic pui poses 
Regarding the pathologic piocesses involved, Kiaus and Cha¬ 
ney^ believe that a disoi dei of the blood vessels occurs, causing 
nuti itive impairment of the tissues of the nervous system and 
interfering for a time with the activity of the nerve fibies 
and cells, but occasionally pioducing cell death and parenchy¬ 
mal necrosis This theory is well illustrated in our patient 
and explains why the laryngeal paralysis was of a tempoiaiy 
nature, whereas the brachial plexus involvement resulted m 
atrophy of the shoulder girdle muscles 
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VIRUSES IN THE OROPHARYNX AND 
NASAL PASSAGES * 

John F Endbrs, Ph D f (by invitation), 

Boston, Mass 

It IS somewhat difficult to select fiom the now very laige 
body of infoimation concerning viiuses those aspects which 
might be of especial inteiest to members of this group Aftei 
weighing this problem of selection, it seemed perhaps most 
piofitable to leview lapidly those viruses pathogenic foi man 
which, duiing the course of the disease they incite, may be 
piesent in the mouth, pharynx and adjacent structuies, then, 
with a geneial suivey of this sort completed, to considei m 
moie detail oui piesent knowledge of a few of the viius dis¬ 
eases which the otolaiyngologist may encountei 


I have decided on this pioceduie not merely because I hope 
that the leview of the factual matenal may be helpful, but 
also to call your attention to two misconceptions which, as 
far as I can judge, are somewhat widespread Both of them 
have arisen, naturally enough, fiom the lapid advances that 
have been made during the last 15 yeais in oui knowledge of 
viruses Within this peiiod a considei able numbei of agents 
of this class have been lecognized as the cause of disease in 
man, and new techniques for the laboiatory diagnosis of many 
viial infections have been developed Because of these ad¬ 
vances two inferences have been diawn J laboratoiies 
equipped foi the study of viiuses aie piepared to attempt 


•Read by Invitation at tlie meetlnfr of the Eastern 
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the isolation of virus oi to carry out diagnostic seiologic tests 
on any specimen which may be submitted with a lequest foi 
“virus studies”, 2 a tentative diagnosis of "viius infection” 
IS appropiiate in conditions which appeal to be infectious but 
in which no etiologic agent can be identified on the basis of 
either clinical or laboiatory data That both these infeiences 
are unwarranted will, I tiust, appeal fiom the lemaiks which 
follow 

We may turn now to a summai-y of those viruses winch 
attack man and which appeal m the nose, the tin oat oi the 
mouth during the course of the infection In Table 1, I have 
attempted to list as completely as possible the infections of 
this sort in which there is definite evidence that the virus is 
present in the sites I have just mentioned Tins evidence con¬ 
sists eithei m the isolation of the agent fiom saliva, nasal 
discharges oi nasopharyngeal washings, oi m epidemiologic 
obseiwations which appeal to be conclusive The table also 
indicates whether or not practical methods aie available for 
the isolation of the virus or its identification as the infecting 
agent by serolopc techniques 

The tabulation leveals three points of interest In the first 
place it shows that the number of viiuses which may be 
found in the nose, mouth or throat is considerable Indeed, 
their number certainly equals if it does not exceed that of the 
various species of pathogenic bacteria which may invade 
these structures 

-d pnoii this fact suggests that the cells of the mouth and 
upper respiiatoi’y tract provide favorable conditions for the 
multiplication of many viruses In cei’tam instances, such as 
herpes simplex stomatitis, herpes zoster, influenza, common 
colds, varicella, smallpox, measles and foot-and-mouth disease 
und the stomatitis and diarrhea of infants, this hypothesis is 
supported by the direct evidence of localized tissue injui-y — 
mjuiy that is presumably the result of the local proliferation 
of the virus On the other hand, there is little doubt that in 
rabies and mumps all the virus present in the saliva anses 
eithei in the parotid gland oi its associated neiwous connec- 
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•M«*tliQds for Isolation of virus available. DlagTiosIs possible by tests for specific antibody 
tiCethods for isolation of vims complex and uncertain. tests tor specific antibody 
t^o methods for Isolation of virus No tests for specific antibody 
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tiODs Between these two groups in which the situation is 
reasonablv clear he the virus diseases of the cential nei’\ous 
svstem other than rabies which are listed in the table Here, 
m the absence of clearly defined pathologic changes, we are 
qmte uncertain as to whether the agents multiplv locallv, or 
are transported to the mucous membranes ^^a the blood, the 
Ivmph or the nervous pathwavs from peripheral gangha or 
the central nervous system itself In the case of poliomvelitis, 
the virus has been isolated from the tonsd, but this does not 
prove that proliferation in this tissue has occurred Probably 
within the near future, bv means of tissue cultuie methods 
which are now available, it may be directly shown whether or 
not the nrus of poliomvehtis as well as the other neutropic 
agents can mulitplv withm cells of the tonsil, as well as of 
other tissues denved from the oiopharynx 

With possiblv a few doubtful exceptions the table, as I have 
said, defines the limits of the group of known viruses wluch 
occur m the areas under consideration Future investigations 
mav reveal the etiologic role of as vet unknown filtiable 
agents in certain conditions whose causes are now obscure 
Such research mav also demonstrate some hithei'to unsus¬ 
pected effect of the luruses that we already recognize At 
present, however, it would seem to be the part of wisdom and 
good science to preserve a rigorously critical attitude when 
it IS vaguelv proposed that a “virus” is responsible for a lesion 
of uncertain ongm 

This statement, however, does not implv that in certain 
diseases m which the etiologv is undefined the possible par¬ 
ticipation of a virus should not be enteiffained Suggestions 
such as that made recentlv by H G Tobev^ that a virus mav 
be involved in cases of otitis media in wluch the effusion is 
bactenologically sterile deserve to be seriously considered and 
followed up bv experimental studv Indeed, it is often the 
obsenant clinician who stimulates the laboratorj' worker to 
renewed etiologic research- 

Finallv, Table 1, with its footnotes, indicates those infec- 
bons in which it is possible bv laboratorv procedures to con¬ 
firm or establish the diagnosis It mav be a satisfaction to 
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investigatois in the vans field that in nine of these 17 dis¬ 
eases such methods have been made available, neveitheless, 
then impiacticality in the loutine diagnosis of a disease as 
impoitant as nonpaialytic poliomyelitis as well as then com¬ 
plete deficiency in most of the common viial diseases of child¬ 
hood must be legaided as imsatisfactoiy 

When the laboiatoiy diagnosis can be made, it is based 
eithei upon the isolation of the viius in a susceptible animal 
01 upon the demonstiation of the development of specific anti¬ 
body duiing the acute phase and eaily convalescence Even 
with those viiuses that aie most easily piopagated in the 
laboiatoiy, such as influenza, mumps and heipes simplex, the 
piocediues aie time-consuming and expensive Accoidingly 
this mode of diagnosis should be in most instances employed 
only undei special ciicumstances, as in the deteimination 
of the pievailing agent in epidemics oi when the clinical data 
stiongly suggest the natuie of the infection 

In contiast to isolation of the viius, seiologic tests piovide 
a lelatively convenient and lapid means of diagnosis, espe¬ 
cially when the techniques of complement fixation oi the 
inhibition of viius hemagglutination aie employed If it is 
iiecessaiy to depend upon the demonstiation of the develop¬ 
ment of viius-neutializing oi piotective antibodies, the pioce- 
duie lequiies much moie time Foitunately, the complement 
fixation leaction has now been found to be applicable to most 
of tlie viiuses which can be maintained m the laboiatoiy, 
moieovei, infections with the viiuses of mumps and influenza 
can be leadily distinguished not only by the complement fiaxa- 
tion test but also by the led cell inhibition leaction which I 
have mentioned In all seiologic tests it is necessaiy foi a 
final diagnosis to obtain two specimens of seium, one as eaily 
as possible m the acute phase of the disease and anothei fiom 
one to tliiee weeks latei When these aie tested simultane¬ 
ously, any significant inciease in specific antibody which 
occuiied dining the inteival is levealed 

Although compaiatively easy to cany out, these tests, with 
the exception of that foi inhibition of hemagglutination, le- 
quiie consideiable laboi by expel lenced peisonnel Requests 
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foi then perfomiance, theiefoie, should not be made unless 
the results are considered essential to the final estimate of 
the case In this connection it should also be pointed out that 
the serologic findings neaily always provide a diagnosis only 
m retrospect, since recovery frequently occurs before they 
can obtamed 

I shall now recapitulate very briefly a few of the more 
recent advances in knowledge of three diseases which may 
be of Intelest to members of this group The disorders I have 
chosen are acute herpetic gingivostomatitis, stomatitis and 
diarrhea of infants, and mumps 

Acute herpetic gingivostomatitis was often formerly desig¬ 
nated as aphthous stomatitis or Vincent’s stomatitis The 
etiologic agent until a few years ago was unknown, but many 
had believed that the fusospirochetal organisms of Vincent 
were responsible In 1939, Dodd, Buddmgh and Johnston^ 
isolated the virus of herpes simplex from 27 of 28 cases of 
gingivostomatitis — a result which strongly suggested that 
this agent was actually the cause of the disease Since herpes 
Virus, however, may frequently be isolated from the saliva of 
normal persons, the evidence was not complete until Burnet 
and Williams' showed that viius-neutralizing antibodies devel¬ 
oped in the blood during the course of the illness 

On the basis of these obserwations and the epidemiologic 
studies earned out by Burnet and his co-workers at about the 
same tune, the condition is now generally regarded as a pn- 
mary infection by the heiiies virus Occurring most often m 
voung children, but occasionally in adults, this initial attack 
Js characterized by high fever and enlargement of the regional 
^ymph glands, in addition to the distinctive reddening of the 
gums and the fonnation of vesicles on the buccal mucosa, the 
tongue and, in some cases, the tonsil and pharynx 

Persons who have previously been infected mth herpes 
virus and who continue to harbor it in then tissues also may 
develop stomatitis This condition is now described as lecur- 
lent herpetic stomatitis Scott, Steigman and Convey* have 
pointed out that in such cases the local lesions tend to be less 
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seveie and the geneialized distuibances aie vexy mild oi 
absent Eepeated attacks axe common at any age Since indi¬ 
viduals who constantly haibox the vixus maintain a high level 
of antibody m the blood, no change in its concentxation can 
be usually demonstxated as a lesult of an attack 

In xespect to these hexpetic infections of the oxophaxynx, 
it IS inxpoitant to note in passing that Vincent’s angina of 
the tonsil, foi which the viius of heiTies is not lesponsible, 
can, as Steigman and Scott“ have lecently shown, be easily 
distinguished fiom heipetic lesions of this organ 

Fiom the foiegoing remaiks it is appaient that in Older to 
obtain complete evidence of piimai’y heipetic gingivostomati¬ 
tis it would be necessaiy to demonstiate the viius in the saliva 
01 mateiials fiom the lesions, as well as the development of 
viius-neutiahzing antibody dining the coiiise of the infection 
In piactice the distinctive clinical pictuie, togethei with a 
positive seiologic test, should be sufficient Laboiatoiy diag¬ 
nosis of lecuiient heipetic stomatitis would depend upon the 
isolation of the viius in the presence of elevated and unchang¬ 
ing neutralizing antibody and peihaps the occuiience of 
typical intiaiiucleai inclusions in the cells obtained fiom the 
lesions 

Pediatiicians have lately given much attention to anothei 
foim of stomatitis which occuis piedominantly in infants 
undei SIX months of age and which is associated with diaiihea 
of vaiying seventy This condition was fiist desciibed by 
Buddingh and Dodd," in 1944, who obtained evidence that a 
filtiable agent exhibiting ceitain similaiities to heipes simplex 
was involved 

Clinically, the disease is chaiacterized by a sudden onset 
Vesicles appeal usually on the tip and undei surface of the 
tongue and less often on the gums and innei surface of tie 
lips These lesions may peisist fiom seven to 14 days In tie 
veiy young infant the accompanying diaiihea, winch may 
fiequently piove fatal, is often the piedominatmg featuie, 
wheieas the stomatitis may be so mild as not to be observe 
Oldei childien and adults in contact with such cases may 
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develop stomatitis without diaiihea It is probable that these 
individuals may transmit the disease to infants, although 
infection of the latter may also occur in the birth canal, since 
the vnms has been demonstrated in the vaginal secietions of 
mothers whose children develop the disease 

By inoculatmg the cornea of labbits with swabbmgs from 
the mouth lesions oi with stools, Buddingh and Dodd produced 
characteristic lesions By seiial passage of emulsified infected 
coniea in these animals the viius has been maintained in the 
laboratoiy Bactena-free filtrates of infected comeal sus¬ 
pensions likewise produced the chaiacteiistic lesions The 
development of virus neutralizing anbbody duiing the couise 
of the lUness in infants was also revealed 

Although Buddingh and Dodd, as well as othei workers, 
have not always been able to repeat these expeiiments, theie 
can be little doubt that a virus is the cause of this type of 
infant diarrhea In view of the great impoitance of the gen¬ 
eral problem of diarrhea of the newborn both in this country 
and in Europe, it is desirable that all those who frequently 
inspect the oropharynx should be acquainted with the obseiva- 
tions of Buddingh and Dodd By bringing cases of the sort 
they have desciibed to the attention of those interested in 
the disease fiom the experimental point of \new, they can aid 
matenally m advancing knowledge of this important subject 

I have included the mumps viius in this discussion because 
it is one of the causes of deafness Much piogiess has been 
made in our understanding of mumps infections during the 
past 15 years ^ Within this period the etiologic agent has 
been definitely established as a filtiable virus, methods of 
propagating it in chick embryos and tissue cultures have been 
developed, as well as serologic techniques for its identification, 
wluch have proved particularly useful m the diagnosis wheie 
parotitis IS not a piominent featuie or cannot be observed, 
such as in certain cases of meningoencephalitis 

By means of one of the serologic piocedures like the 
complement fixation test it has been possible to show that 
inapparent infections by this virus frequently occurs Since 
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theie aie good giounds foi believing that such mappaient oi 
subclinical infections establish an immunity as complete and 
duiable as the overt disease itself, the test, when positive, 
indicates not only past infection but also that the individual 
is in neaily all instances immune to i e-exposure The same 
infoimation can also be obtained by inoculating a small quan¬ 
tity of the inactivated mumps virus into the skin In a laige 
proportion of persons who have previously been infected, a 
hypersensitive reaction marked by erythema and a vaiiable 
degiee of induiation develops after 24 to 48 houis at the site 
of injection In most individuals who have not been infected, 
little 01 no reaction is observed These two methods—the 
complement fixation and skin tests — may be employed to 
confirm a positive history of mumps or to obtain infoimation 
concerning the occurrence of past infection when the history 
IS doubtful 01 negative Accordingly, it would seem possible 
that in certain cases of deafness in which the cause is obscure, 
but in which the participation of the mumps viius is consid¬ 
ered, these tests might prove helpful if not conclusive 
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PERSISTENT CRANIOPHARYNGEAL CANAL IN A 
LIVING ADULT ■*= 

WiLUAM Wesley Wilkerson, Je , M D , and 
Lee Faeeae Cayce, M D , 

Nashville, Tenn 

A penstent craniopharyngeal canal is an embiyological 
anomalj’’ which consists of an incomplete oi a complete canal 
extending fiom the pharynx oi from a blind end canal withm 
the vomer through the septal aiea of the sphenoid sinuses to 
the hjTiophj sis From the study of anatomical specimens this 
xare anomaly has been found to end distally in the vomei in 
a high percentage of cases, as would be indicated by the 
embrj^ology of this aiea 
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Relations of the hvpophysls and pharyngreal h^poph^f‘l8 of the 
Bhowli^ in median section (Xi) (From A^e^ s Tre\elopmental 
after Frazer W B Saunders Co ) 
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An extensive seaich of the hteiatuie has levealed no lepoi-t 
of a case in which a cianiophaiyngeal canal was noted in a 
living human It is oiu belief, theiefoie, that this essay deals 
with the fiist lepoited case of a cianiophaiyngeal canal in a 
living pel son and is all the moie laie because it was found 
in an adult 


PLATE 2 


Name of Inveatiffator 

Newborn 

Per Cent 

Le Double=5 

More common in boys 

0 09 


Apes V 

30 


Rabbits 

100 


The incidence of the cianiophaiyngeal canal in the human, 
both in infancy and adulthood, and in other animals, is shown 
in these slides This is a composite tabulation compiising the 
results of many investigatoi s Piom these statistics we note 
that a peisistent craniophaiyngeal canal in the human is 
neithei atavistic noi diiectly inheiited 

HISTORY OP THE CRANIOPHARYNGEAL CANAL 

Rathke,^^ the discoveiei of the pouch which beais his name, 
mentioned a case of ceiebial heinia thiough an opening in 
the sphenoid bone, in 1839 Rathke assumed that this heinia 
was induced by hydiocephalus which had developed piioi to 
closuie of the apeituie thiough which the so-called Rathke’s 
pouch enteied the cianial cavity 

Othei articles on cianiophaiyngeal canals weie wiitten 
between 1839 and 1875 by Laurence,^'’ Houel," Wegelin,” 
Wallman,°“ Rippmann,''^, von Mihalkovics^® and Landzeit ' 

In 1878, Kulischei^'’ obseived a case in which hydiocephalus 
in the embiyonal stage induced ceiebral heinia thiough the 
cianiophaiyngeal canal In 1879, Parkei and Bettany^" found 
that the cianiophaiyngeal canal was always piesent in labbits 

In 1882, Fioiiep'= mentioned the cianiophaiyngeal canal as 
having been deteimined in human embryos duiing the fiist 
three months 
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Description of the craniopharmgeal canal in the macerated 
human skull was published for the first time in 1886, bv 
Romiti He had examined about 800 crania and had found 
the cramopharyngeal canal onlv once in the skuU of a child, 
five Years old This skull was well developed and brachioceph- 
ahc On the under surface of the sphenoid bone, somewhat 
to the nght of the median Ime, 6 mm from the sphenooccipital 
synchondrosis and 3 mm from the upper end of the ^omer, 
there was an opening 1 mm in diameter It was the inferioi 
openmg of the cramopharyngeal canal, which in length meas¬ 
ured 8 mm The supeiior opening lay in the legion of the 
seUa turcica, 2 5 mm to the right of the median Ime 


PLATE 3 INCrDENCE OF CRANIOPHARYNGEAL CANAL 
(Ancient Skulls and Cadavers) 


Name of Investigator 

Human 

Per Cent 

Pendpso 


03 

0 29 

0 3 (16 out of 5 2S1 adult skulls) 

0 20 

Rizzos*' 


Sokolon-sp 

■Riimnn 

Le Donhlpss 

_Human 

Rosslss 


0 24 (Examined 3 127 skulls) 

0 125 (Examined 800 skulls) 

ft 

Romltls- 


Averacp 




In the following year, 1887, Suchannek'^ observed a case 
of persistence of the cramopharyngeal canal, in a four-yeai- 
old girl His preparation showed a lepression m the pharvnx 

In the following yeai, 1887, Suchannek*- observed a case of 
persistence of the cramopharyngeal canal, m a four-vear-old 
girl His preparation showed a depression in the phai-imgeal 
roof, exactly opposite the fossa of the hypophysis From this 
fossa, a mushroom-shaped, roundish formation of hypophy¬ 
seal tissue protruded approximately 4 mm and was 3 5 mm 
m diameter Tliere was also a small button-shaped exostosis 
on the right posterior clinoid process The browmsh color of 
the h^-poph^sls differentiated it from the co\enng of dura 
mater which immediately surrounded it and the adjoining 
bone lamella of the sphenoid body The existence of the exos- 
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tosis on the light posteiioi chnoid piocess was explained by 
Suchannek^= as a lemnant of the middle tiabecula of the 
ciamum 

In 1890, Steinbeig^^ desciibed a cianiophaiyngeal canal 
which he obseived in the skull of a child, thiee to foui yeais 
old 

The Italians weie assiduous in then reseaich on this sub¬ 
ject between 1890 and 1900 Maggi,=“ Rossi^® and Rizzo’® 
made extensive studies on human skulls 


Testut,-*’ in 1893, stated, “One finds occasionally in newboin 
infants a canal which staits fiom the sella tuicica and ends 
in the phaiynx This is the craniophaiyngeal canal, well 
desciibed by Landzert,^^ and enclosing with a few vessels a 
pi elongation of the duia matei Romiti” has just obseived 
this canal in a cadavei of a small giil of five yeais ” 

Spee,'*" in 1896, lepoited “As an extiemely laie foimation 
due to inhibition, we find in the flooi of the hypophyseal fossa 
the peisistence of a canal, the cianiopharyngeal, which pei- 
foiates the basal sphenoid, and is looked upon as the site of 
departuie of the hypophysaiy duct, which has lemained open 
In the liaie, this apeituie is typical 


Raubei,’'* in 1902, discusses the uppei oiifice of this median 
canal in the pituitary fossa, which passes thiough the body 
of the sphenoid bone and teiminates on its lowei surface He 
says “It contains the duct of the hypophysis, but it must not 
be mistaken foi the venous canals, which also occiii In this 
connection we should again note the fact that the uppei oi ifice 
of the canal usually occuis in the lowest poition of the sella 
in the median plane ’’ 

It was fiist suggested by Mott and Baiiett,’® in 1899, that 
cianiophaiyngeomas weie ielated to cianiophaiyngeal canals 
This theoiy was pioved tiue by Eidheim" in 1904 


Theie aie few lefeiences to cianiophaiyngeal canals to be 
found in the hteiatuie of the twentieth centuiy Most of these 
ai tides deal with conditions in vaiious mammals othei than 
man Baiiier Gustave et Petit,® in 1908, and Zannini,' 
1922, wiote of the cianiopharyngeal canal in the hoise ^ 
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latter article deals in an instinctive manner with the human 
phase of this subject 

Levi,=^ in 1909, desciibed a craniophai-yngeal canal in an 
aciomegha 

Sokolow,^® Waldeyei,^" Cave,* Diusy,® Aiai' and Mannu=® 
repoited the chaiacteiistics, frequency, etc, of the cranio- 
pharyngeal canal in fish, reptiles and mammals other than 
human 

EMBRYOLOGY 

In a 7 mm embi-yo the telencephalic poition of the foie- 
biain has gioivn laterally and forward Rathke’s** pouch at 
this stage is meiely a depiession formed by stresses of the 
surrounding stiuctuies with the foiewall of the pouch being 
composed of ectoderm pushing against the posterior wall of 
the foiebiain 



Fig 4 The two upper figures show the lower aspects of the projecting 
neaus of embrjos of 4 and 7 mm In the 7 mm specimen the growth of the 
telencephalic part of the forebraln Increnslng in size laterallj as well as 
forward has brought the olfactorj fields below the head Instead of at its 
anterolateral aspect as in the 4 mm embr>o Outlines of sections through 
tho«to two heads are gh en In (A) and (B) below and on the lefh Theso 
®bow formation of olfactor> pits and frontonasal process (FNP) Diagrams 
ft further changes are gl\en In (C> and (D) The maxlUarj processes are 
*^^‘caied b> Interrupted lines in (C) showing where the> will come Into 
yt»Mtlon as In (D) (ONF) (INF) outer or lateral and Inner or medial nasal 
tojds (MAX) maxlllarv process (from Buchanans Anatom^ ) From 
i'Taier B A Manual of Embrsolog^ ’WllUams and 'W'llkins Co 


386 


WILKERSON & CAYCE CRANIOPHARYN CANAL 


Rathke’s'’'’ pouch lies between the bucopliaiyngeal mem- 
biane and the foiebiain with the maxillaiy piocesses exeiting 
influence fiom then lateial positions 

The mesodeiinal thickening causes the pouch to elongate 
At this stage the loof of the phaiynx is the canal’s uppei 
boidei The giowth of the sphenoid bone compi esses the neck 
of the pouch so that by the 28 mm to 36 mm stage only the 
canal piopci lemains 


The canal piopei, that poition of this ectodeimal elongation 
connecting the base of the biain and the lOof of the mouth, 
IS cncioached upon by the septal piocesses of the maxillaiy 
mesodeim in foiming the nasal septum 


A cianiophaiyngeal canal may, theiefoie, extend into the 
nasal septum in case the septal piocesses fail to compi ess the 
aiiteiioi end of this pouch by the 20 mm stage 



FIk r> (M^ 171— foHliow formiitlon of nltulUirs ) <‘ n'J' Mnniu nt'lon’'in 
(1) poiiili ilOHply iippllid to the foiobriiln (F) In (-) h” , li,re 

l)t low ho Unit prollfciiillon of Uh front wall loin 

(1) A Hlinllar 1)1ocihh occiiih laterally At tho Hanic tlin< nlioxo 

(N) ^,ro\\H out fioni the foirhraln and foriiiH a clul>-Hhapc(l )»> 

and l)tlilMd Uu poucli In (1) tho complc^toly Hipnratcd Pf\V u n ? h. Un lo 
prollft rntlon tiu antcrolat( ral lobcH and cormal tipbrow UiH (w 
Hurround (he not U of tlio neural lobe to form tlic parn ii,, pnr^ 

luinal lobe licH on tlu poHterlor wall of tho pout li (0) nntirler 

interim dla a traiiHV < rno Hoctlon would hIiow thlHCurNod around inc 
and lalt ral aHpectH of tho parn nourallH (Ch) ChlaHma 
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The ciamal poition of Rathke's pouch dilates and foims 
the ante! 101 lobe of the hypophysis The fact that such a 
development occuis from this canal explains the leason pitui- 
taiy lests are found in the pharynx and in a peisistent cranio- 
phaiyngeal canal 


PLATE 6 ESTIMATED TEVIE OF CLOSURE OF RATHKE S POUCH 


Tounieux<5_ 
Hertvrigis 
Pende’O- 

Levl24_ 

Le Double=3„ 

Escatio_ 

Landzert^i_ 


-beginning of third fetal month 
—Shortlv before hirth 
-Beginning of third fetal month 
-Between second and third fetal month 
-Excessively rare one month after birth 
-Occasionally after birth 


Table S 
kins Co 


(From Frazier a ‘ A llanual of Embryology 


■Williams and Wil- 


DESCRIPTION with DISCUSSION 

The description of the craniopharyngeal canal, larely found 
in the living, is derived fiom embryological and anatomical 
studies 

The canal, accoiding to Mannu,-® has an aveiage length of 
2 5 cm The internal oiifice, situated antenoilj' in the hjTio- 
physeal fossa, is either round oi elliptical in shape The 
exteiTial orifice is of the same shape, although laiger, and is 
1 to 2 mm fiom the vomei The external opening is located 
on the face of the sphenoid bone, usually in the mtiaseptal 
region Mannu found m his three cases that the canals weie 
not uniform in calibie, being narrower in the midportion He 
further stated that the canals permitted the passage of a 
medium sized hoise haii 

Cave’ found a craniopharyngeal canal in a skull of a 38- 
J ear-old man vnth an internal orifice 3 5 mm in diametei A 
probe introduced into this orifice was passed downward and 
fonvaid for 16 mm thiough the medial septum of the sphe¬ 
noid sinus to a vomei me teimination in the nasal septum 
Concomitant departures fiom the noi-mal were manifested in 
the same subject 
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Ilg. I Tig, II 



Tl«. Ill Tig, IT 

Pip 7 Presents a circular hole 3 5 mm In diameter the mouth oj' 
craniopharyngeal canal througrh -which a probe can be passed 16 mm ao 
ward and forward througrh the medium septum of the 
a vomerine termination Vascular foramen are also seen Utner au 
mallties are noticeable 

The trans\erse bar of the dorsum sella is attached to the main bod' of 
the bone b' fibrous tissue onI> 

The relations of the canal (from skiagrram) 

Shows enlarpement of a vertebral body indlcatl'e of Increased pituitarj 
actlvlt' similar to that noted In acromepalia- 

(From Cave s The Cranlopharyngeal Canal in JIan and Anthropoids 
Jour Anat Vol 66 1931 ) 


Tweedie and Keith'*® lepoited a case in which the pituitaiy 
body was located in a cleft of the palate This case had a 
harelip and a gioove on the columella of the nose The mass 
extended fiom the roof of the nasopharynx and, theiefoifi) 
was a herniation through the craniophai'yngeal canal 
other cases of herniation have been reported 
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Waldeyer^® m his study of craniopharyngeal canals also 
found communications between the cavity of the sphenoid 
sinus, through the inferior wall and the pharj-nx to be fairly 
common Undoubtedly these openings may be a considerable 
factor in the transmission of infections from the pharynx to 
the sphenord smus and vice versa 

CiteUa® found, in addition to the habitual prolongation of 
the dura mater, several small blood vessels which connected 
with those of the pharyngeal vault '^Tien he mjected these 
vessels with India ink at the fundus of the sella turcica, the 
superficial and deep vessels of the pharyngeal vault were 
deeply stamed This is, therefore, an unusual pathway of 
intracranial infections ongmatmg m the hyperpharynx \ault 

The contents of the canal have been described, as a single 
fibrous strand by PienanU* and Landzert,®^ as connective 
tissue and blood vessels by Waldejer*® and Mmgazzini,®" as a 
prolongation of the duia with blood vessels by Citelli,® Soko- 
iow,”, TestuU® and W Krause,*® or as perichondrium by 
Fronep *= 

Von Luschka,*' Fronep*® and Suchannek*® found h\'pophy- 
seal rests m the canal Aral* found a true accessory hypo¬ 
physis in the canal Haberfeld** and Calon* found cranio- 
pharjmgeal canals filled with pituitaiy glandular tissue which 
protruded into the hyperpharynx and could have been mis¬ 
taken for polypi or adenoid tissue 

Killian,*® in 1888, stated that nests of pituitary tissue may 
occur in the nasopharynx Later, Haberfeld** and others 
found these nests of pituitary^ tissue to be a constant finding 
in the nasopharynx of the human 

CRANIOPHARYNGIOMAS 

CraniopharjTigiomas, which are encapsulated squamous epi¬ 
thelial tumors, can be divided into two groups, the solid and 
the cj Stic types The latter predominates in a large senes of 
cases The solid tumors commonly are nonmalignant Jlalig- 
nancv in this area usually arises from within the nasopharynx 
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Cianiophaiyngiomas aie moie often seen in childien, con¬ 
stituting 10 to 13 pel cent of all intiacianial new gi owths in 
childhood These tumois, howevei, have occuiied at vaiying 
ages, foul cases having been lepoited in patients ovei 60 
yeais of age 

Habeifeld’s^ aiticle on new gi owths which develop fiom 
hypophyseal lests is elucidating 

In an aiticle by Ingiaham and Scott^' it was stated that, 
“El dheim” had pointed out that in the embiyonic development 
of the hypophysis fi om a union of infundibulai and buccal 
pouch components, the epithelium compiising the oiiginal foi- 
waid wall of Rathke’s^^ pouch comes eventually to foim the 
antei osupei 101 coveiing of the anteiioi lobe of the hypophy¬ 
sis Squamous cell lests occupying this location have been 
obseived lepeatedly in autopsy studies in the absence of 
neoplasm Piolifeiation of these squamous epithelial cells le- 
sults in the epithelial masses with cyst foimation that aie 
known as supiasellai cysts, hypophyseal duct tumois, adaman¬ 
tinomas and craniopharyngiomas Cushing' coined the tern 
‘cianiophaiyngioma’ because he felt it was accuiately de- 
sciiptive of the tumoi’s unique oiigin Biemei® lecently 
pointed out that fiom the embryological point of view this 
widely accepted term is not accuiate, since Rathke’s” pouch 
IS a diveiiiiculum of the buccal cavity and not of the embiy¬ 
onic phaiynx ” 

Only a supeificial general discussion of the pathology of 
craniopharyngiomas is indicated in this review An hypo- 
pyseal neoplasm may be a small cyst or a large multiloculated 
cyst with islands of solid squamous epithelial tissue It is m 
these solid masses that calcareus deposits aie found, particu¬ 
larly at the base of the mass near its attacliment wheie theie 
is ample blood supply These calcium deposits, when seen in 
a Roentgenogram, are pathognomonic of a cianiophaiyn 
giomatous tumor The contents of the cyst are degenerate , 
desquamated, liquefied epithelial cells of a brownish co or 
Cholesterol crystals are found in this liquid, floating on le 
surface 



WILKERSON iL CAYCE CRANIOPHARYN CANAL 


391 


The solid tumois, adamantinomas, are epithelial masses in 
ivluch no cells or debns have undergone liquefaction 

The consensus of oninion indicates that intraciamal sui- 
gery for cianiopharyngioma is the treatment of choice despite 
almost 100 per cent mortality, -winch results fiom the diffi¬ 
culty in entirely extirpating the growth Intracranial suigeiy 
however, serves to lengthen life and pi event blindness foi a 
period of time MTien the mass is incompletely removed, the 
cjstic material usually ceases to drain as the cyst becomes 
adherent to the arachnoid, however, should the mass be con¬ 
nected -with the ventricular system, the drainage would con¬ 
tinue Results show that radiation is of little \alue, however, 
it was recommended by Frazer '' 

Although certain anatomical considerations and accepted 
surgical criteria would be nolated by the opening of cianio- 
pharjmgeal cysts through the nasophamix, it is worthy of 
consideration, when possible, since the moi’talitv rate of intra- 
cramal surgerj' is so very high Tomus^-* lepoids such a sur¬ 
gical procedure 

Globus and Gang^’ published a comprehensn e ai'ticle on 
"Cramopharjmgioma” m 1945, an outline of winch is listed 
below 

“1 Fourteen cases of hypophvseal duct tumor are descnbed 

“2 The tumors were found to be derived fiom residues of 
the so-called cramopharjTigeal (cianio-oral) duct 

“S The tumors were subgrouped as cystic and solid, and 
in each subgroup there were those which were identified as 
papillomatous and those winch weie partially or dominanth 
adamantinomatous 

“4 The tumors often implicated the floor of the third ven¬ 
tricle, or broke through it to expand into the third ventricle, 
thereby causing hypothalmic disorders 

“5 Clinically, the recorded cases presented constellations 
of symptoms and signs winch offered substantial diagnostic 
leads Among the latter, m order of then significance and in 
lanmg degiee, were 
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Cianiophaiyngiomas aie moie often seen in childien, con¬ 
stituting 10 to 13 pel cent of all intiacianial new giowtlis ni 
childhood These tumois, howevei, have occuiied at vaiying 
ages, foui cases having been leported in patients ovei 60 
yeais of age 

Habeifeld’s” aiticle on new giowths which develop fiom 
hypophyseal lests is elucidating 

In an aiticle by Ingiaham and Scott” it was stated that, 
“Eidheim“ had pointed out that in the embiyonic development 
of the hypophysis from a union of infundibulai and buccal 
pouch components, the epithelium compiising the oiiginal foi- 
waid wall of Rathke’s^^ pouch comes eventually to foim the 
antei osupei 101 coveiing of the anteiioi lobe of the hypophy¬ 
sis Squamous cell lests occupying this location have been 
obseiwed lepeatedly in autopsy studies in the absence of 
neoplasm Piolifeiation of these squamous epithelial cells le 
suits in the epithelial masses with cyst foimation that aie 
known as suprasellai cysts, hypophyseal duct tumois, adaman¬ 
tinomas and cianiophaiyngiomas Cushing^ coined the teim 
‘cianiopharyngioma’ because he felt it was accuiately de- 
sciiptive of the tumoi’s unique oiigin Biemei’ lecently 
pointed out that fiom the embiyological point of view this 
Widely accepted teim is not accuiate, since Rathke’s” pouch 
IS a diveiticulum of the buccal cavity and not of the embiy¬ 
onic phaiynx ” 

Only a supeidicial general discussion of the pathology of 
ciamophaiyrigiomas is indicated in this review An hypo- 
pyseal neoplasm may be a small cyst or a laige multiloculated 
cyst with islands of solid squamous epithelial tissue It is m 
these solid masses that calcaieus deposits aie found, paiticu- 
laily at the base of the mass neai its attachment wheie theie 
IS ample blood supply These calcium deposits, when seen in 
a Roentgenogiam, aie pathognomonic of a cianiophaiyn- 
giomatous tumoi The contents of the cyst aie degeneiate , 
desquamated, liquefied epithelial cells of a biownish co oi 
Cholesteiol crystals aie found in this liquid, floating on le 
surface 
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The solid tumors, adamantinomas, are epithelial masses in 
■which no cells or debris have undeigone liquefaction 

The consensus of opinion indicates that intracianial sur- 
gerj for craniopharyngioma is the treatment of choice despite 
almost 100 per cent mortahtj’, which results from the diffi¬ 
culty in entirelv extirpating the growth Intracramal surgerv 
howeier, senms to lengthen life and preient bhndness foi a 
penod of time MTien the mass is incompletely lemoied, the 
cvshc material usually ceases to diain as the cvst becomes 
adherent to the arachnoid, however, should the mass be con¬ 
nected with the ventncular system, the drainage would con¬ 
tinue Results show that radiation is of little i alue, however, 
it was recommended by Frazer 

Although certain anatomical consider ations and accepted 
surgical criteria would be nolated by the opemng of cranio- 
pharjTigeal cysts through the nasopharynx, it is worthv of 
consideration, when possible, since the mortahtj* rate of intra- 
cramal surgery is so very high Tonnis“ reports such a sur¬ 
gical procedure 

Globus and Gang'’ published a comprehensive article on 
“Craniophaiyngioma” in 1945, an outline of which is listed 
below 

“I Fourteen cases of hypophyseal duct tumor are described 

“2 The tumors were found to be derived from residues of 
the so-called craniophai'mgeal (cramo-oi’al) duct 

“5 The tumors were subgrouped as cvstic and solid, and 
m each subgroup there were those which were identified as 
papillomatous and those which were partially or dormnantlv 
adamantmomatous 

“4 The tumors often implicated the floor of the third \en- 
tricle, or broke through it to expand into the third lentiicle, 
thereby causing hypothalmic disorders 

“5 Chnicallv, the recorded cases presented constellations 
of svmptoms and signs winch offered substantial diagnostic 
leads Among the latter, in order of their significance and in 
lamng degree, were 
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“a, Vegetative disturbances, such as letaided giowth, dis¬ 
turbance in fat distiibution with occasional underdevelop¬ 
ment of secondary sex chaiacteristics (Froehch’s S 3 Tidiome), 
imbalance in water metabolism (polydipsia and polyuria), 
amenorihea, loss of libido, pulse and temperature discoid, 
anorexia, obstinate constipation 

“h General manifestation of increased intracranial tension, 
which included headache, accompanied by nausea and vomit¬ 
ing, papilledema and mental letardation 

“c Signs due to direct pressuie by tumor, optic atiophy, 
loss of acuity of vision, hemianopic field defects, pyramidal 
and cerebellar signs 

“d X-iay findings, consisting of calcifications m oi about 
the sella turcica 

"6 Surgical intervention in many instances lesulted in but 
tempo! aiy lelief and, at best, in a relatively longer suivival 
period ” 


CASE REPORT 

J F W F, age 19 The patient’s only otolaryngologlcal complaint was 
the inability to breathe through the left narls Two previous surgical 
procedures had been but temporarily successful The history indicated 
the earlier presence of sinusitis on the left side The family history was 
negative 

The examination of the right narls was negative The left narls was 
filled with a glassy mucoid secretion which was removed by suction The 
fioor of the nose was elevated but only on the involved side The entire 
nares were slightly congested, but no pus was seen The anterior cervical 
and the submaxillary glands on the left side were moderately enlarged 
The nasopharynx appeared to be normal however, with a mirror the 
left choanae was seen to be occluded with what appeared to be a deMe 
grayish membrane The occluding wall protruded posteriorly in its 
central portion, and a ridge approximately 1 mm thick was noted on its 
inferior border With the use of probes a diagnosis of unilateral com 
plete bony occlusion of the left choanae was made A Roentgen 
nation revealed choanal atresia and also an increase in the density 
left frontal ethmoid and maxillary sinuses Other than that descnbea 
above the ear nose and throat examination was negative The genera 
examination was negative with the exception of endocrine disturbances 

Under general anesthesia, both the posterior end of the septum and 
the occluding wall were removed The technique of this 
dure including the use of electrically driven burrs was descnbea y 
Wllkerson and Cayces^ in a previous article which Included a h 
report of this case 
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While using a probe to determine whether or not the atretic wall had 
been completely removed an Irregular round opening was found In what 
we thought It to he the face of the left sphenoid sinus This defect con 
sisted of a canal beginning In the superior central portion of the anterior 
surface of the sphenoid and extending posteriorly superiorly to the sella 
turcica The walls of the canal were of bone overlying which a thin 
lining of soft tissue was noted during the examination of this area with 
a probe 

The orifice of the canal was estimated to be 3 to 5 mm in diameter 
and the length 2 cm 



Pig 8 Probe In persistent cranlopharyngeal canal 


Many Roentgen examinations were made with probes Inserted In the 
canal Llplodol was Introduced Into the sinuses several times using the 
Proetz3= method however the contrasting media at no time entered the 
canal probaby due to a barrier of the soft tissue within the canal 

Two possible diagnoses were considered a cranlopharyngeal canal or 
a congenital dehiscence in the face of the sphenoid bone The latter was 
dl8pro\ed by probing both sphenoid sinuses extensively during which 
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“a. Vegetative disturbances, such as letaided giowth, dis- 
tuibance in fat distribution with occasional underdevelop¬ 
ment of secondaiy sex characteristics (Froelich’s syndiome), 
imbalance in water metabolism (polydipsia and polyuna), 
amenorrhea, loss of libido, pulse and temperature discoid, 
anorexia, obstinate constipation 

“b Geneial manifestation of inci eased intracranial tension, 
which included headache, accompanied by nausea and vomit¬ 
ing, papilledema and mental letardation 

“c Signs due to diiect pressure by tumor, optic atiophy, 
loss of acuity of vision, hemianopic field defects, pyiamidal 
and cerebellar signs 

“d X-iay findings, consisting of calcifications in oi about 
the sella turcica 

“6 Surgical intervention in many instances resulted in but 
tempoiary lelief and, at best, in a relatively longer suivival 
peiiod ” 


CASE REPORT 

J F , W F, age 19 The patient’s only otolai’yngologlcal complaint was 
the Inability to breathe through the left narls Two previous surgical 
procedures had been but temporarily successful The history indicated 
the earlier presence of sinusitis on the left side The family history ’i\as 
negative 

The examination of the right narls was negative The left narls was 
filled with a glassy mucoid secretion which was removed by suction The 
floor of the nose w'as elevated, but only on the Involved side The entire 
nares were slightly congested, but no pus was seen The anterior cervical 
and the submaxlllary glands on the left side w ere moderately enlarged 
The nasopharynx appeared to be normal however, with a mirror the 
left choanae was seen to be occluded with what appeared to be a dense 
grayish membrane The occluding wall protruded posteriorly In its 
central portion and a ridge approximately 1 mm thick was noted on its 
Inferior border With the use of probes a diagnosis of unilateral c^ 
plete bony occlusion of the left choanae was made A Roentgen 
nation revealed choanal atresia and also an Increase In the density o* , 
left frontal ethmoid and maxillary sinuses Other than 
above the ear, nose and throat examination was negative The 8®" 
examination was negative with the exception of endocrine dlsturban 

Under general anesthesia, both the posterior end of the 
the occluding wall were removed The technique of this bv 

dure Including the use of electrically driven burrs, was “®brief 

Wilkerson and Cayce^^ In a previous article, which included a 
report of this case 
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procedure the canal nas located speclflcally ^\lthin the septal -nail lying 
between the cavities of the sphenoid sinuses A definite diagnosis of 
cranlopharyngeal canal was then established 

In vle^\ of the fact that the anterior lobe of the hypophysis Is formed 
from the cranlopharyngeal canal It Is Interesting to note that this patient 
suffered from endocrine disturbances Her Internist found from a clinical 
examination, Including a basal metabolic rate that she suffered from 
hypothyroidism At the age of 19 without pelvic Infection or irradiation 
she continued to have a secondary amenorrhea 

The current history of this patient has now been followed for tno 
years since the atreslal surgery She has presented a consistently nega 
tlve neurological picture 


SUMMARY 

Concomitant congenital defects aie mteiestmg m this pai- 
ticulai case because of then raiity The inhibition of embiyo- 
logical development, when lesulting in a cranlopharyngeal 
canal, may also, in some manner, cause a deficiency of the 
anteiioi lobe of the hypophysis, which piobably accounts foi 
the patient’s hypothyroidism and secondaiy amenoiihea 
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POSTNASAL DISCHARGE * 


Ben L Bryant, M D , 

Los Angeles, Calif 

What IS the most common complaint voiced in the rhinolo- 
gist’s office today’ Postnasal discharge — alone oi in company 
■with other related symptoms This endeavoi, therefoie, is not 
to investigate the source and cause of some laie phenomenon, 
nor to piesent a novel method of combining and utilizing 
available therapeutic substances in fulminating diseases, noi 
yet to delineate a modification of a particulai surgical proce¬ 
dure— it IS an attempt to focus attention on a conservative 
manner of treating a remarkably fiequent cause of this most 
common complaint, supported by micioscopic studies of the 
tissues involved 

Foi yeais, it has been an observation of the author that in 
patients complaining of excessive postnasal discharge — ■with 
or ivithout demonstrable sinus disease — there can be found, 
almost invariably, enlargement of the posteiior tips of the 
inferior turbinates This hypertrophy is not always nsible on 
casual inspection of the nose, noi even by posterior ihinos- 
copy It should be emphasized at once that sometimes this 
change can be visualized only by means of the nasopharyngo- 
scope In other instances, depending upon various factois, 
such as the degiee of hypertrophy, the form of the turbinal 
body, and the architecture of the nose, the local change can 
be seen readily by anterior ihinoscopy, especially if it has 
reached the almost pendent "raspberry” stage This ■type can 

•Read at the meeting- of the ■Western Section American Laryngologlcal 
Rhlnologlcal and Otologlcal Society Inc, Los Angelea Calif, Jan. 29 1949 
Acknowledgment Is made to the Good Hope Clinic for the aYallablllty of 
P^^t of the material presented herein, and also to the Pathology Department 
Of the Hospital of the Good Samaritan for assistance In the biopsy studies 

Pubhcation^Feb Laryngoscope Office and accepted for 
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scaicely be ovei looked, but that which is not visible by ante- 
1101 ihmoscopy—and which is found to be stiikingly pio- 
nounced when viewed with the nasophaiyngoscope—can be, 
and all too often is overlooked and leceives no attention This 
implies the importance — indeed, the necessity of including 
inspection with the nasophaiyngoscope in eveiy loutine exam¬ 
ination of the nose If this is omitted, much valuable diag¬ 
nostic infoimation relative to the posteiioi pai-t of the nose 
and the nasophaiynx will be piecluded 

The posteiioi tip hypertiophy oi hypeiplasia has been 
vaiiously explained in the past One populai notion holds that 
it lesults fiom the insult of purulent oi mucopurulent drain¬ 
age from diseased sinuses, ergo, that it does not occur with¬ 
out pie-existent sinus disease This has been one of the factors 
leading to much of what most of us will agiee has been poorly 
indicated, supeifluous and unnecessarily radical sinus suigeiy 
in the past, and who can number the individuals who, aftei 
such surgery, continue to have excessive postnasal discharge 
as a result of the neglect of the posterior tip enlargement’ 

It occur red to me some years since that perhaps in many of 
these cases the cart and the horse had been intei changed, and 
that actually the purulent sinusitis was an end-result of a 
series of phenomena instituted by the hypertrophy of the pos¬ 
ter lor tips — and that it might be i eversible 

This reasoning was prompted by the very many examples 
of postnasal drainage persisting after sinus surgery, which 
ceased when the neglected posterior tip hypertrophy had been 
adequately treated It was supported by the very many exam¬ 
ples of postnasal drainage which ceased without surgery, 
when the same treatment was used 

The further consideration and more careful examination 
of the posterior portion of the turbinates was rewarded, as I 
observed the consistency not only with which they were foun 
to be hypertrophied in these cases, but also with which the 
postnasal discharge decreased and ultimately stopped as they 
were treated All of this is even more striking when t e 
symptoms and findings are unilateral — as has been the case 
repeatedly 
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In many instances. X-ray evidence of sphenoethmoidal 
sinusitis has disappeared after the return to normal of the 
turbinal tips, \nth no treatment other than that directed to 
their hypertrophy In other cases of purulent sphenoeth- 
moiditis, treatment of the posterior smuses, including the 
Proetz displacement therapy, has been effective only after the 
enlargement of the turbinate tips has resolved under local 
treatment, furthermore, maxillaiy smusitis, which is certainly 
frequently merely a further extension of sphenoethmoiditis, 
has likewise repeatedly cleared, not from local treatment to 
the antrum but onlv when attention has been given to the 
turbinate tips 

There need be no wonder at these observ ations if the funda¬ 
mental phvsiologv of the nose and accessory sinuses is kept in 
mind The two requisites for normal phvsiological function 
of this area are aeration and dramage Normal drainage 
resulting from ciliary action is toward the nasopharynx. 
Hi-pertrophy of the posterior tips of the turbinates sufficient 
to interfere with or retard this drainage causes a damming 
up of the secretions and this sets up the ^^clous circle of 
consequent congestion of the tissues, further disturbance of 
ciliarj' function and further interference with dramage (It is 
known that, m response to chrome irritation, large numbers 
of goblet cells make their appearance in the nasal mucosa, and 
it has been demonstrated in rabbits that this histopathological 
change can be produced by the mere mechanical pluggmg of 
the nose ) The retamed secretions become an excellent culture 
medium for the growth of organisms which would otherwise 
be removed, and the ground is laid for e\entual purulent 
smusitis 

There is surelv little argument about the advisabihtv of 
correcting that type of nasal septum deviation which by 
impingement interferes with the proper aeration of or drain¬ 
age from a smus or sinuses, and surely surgical treatment of 
sinus disease m such a case, without attention to such a sep¬ 
tum deination, would be considered madequate ^\'hv, then, 
does not the same fundamental prmciple applv to obstructi\e 
posterior tip hj-pertrophv — particularly as it can, and often 
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caicely be ovei looked, but that which is not visible by ante- 
1101 ihiiioscopy — and which is found to be stiikingly pio- 
nounced when viewed with the nasophaiyngoscope—can be, 
and all too often is oveilooked and leceives no attention This 
implies the impoitance — indeed, the necessity of including 
inspection with the nasophaiyngoscope in eveiy routine exam¬ 
ination of the nose If this is omitted, much valuable diag¬ 
nostic infoimation relative to the posteiioi part of the nose 
and the nasophaiynx will be piecluded 

The posteiioi tip hypertiophy oi hypeiplasia has been 
vaiiously explained in the past One popular notion holds that 
it lesults fiom the insult of puiulent oi mucopuiulent diain- 
age fiom diseased sinuses, eigo, that it does not occui with¬ 
out pie-existent sinus disease This has been one of the factois 
leading to much of what most of us will agree has been pooily 
indicated, supeifluous and unnecessaiily ladical sinus suigeiy 
in the past, and who can numbei the individuals who, after 
such surgery, continue to have excessive postnasal dischaige 
as a result of the neglect of the posteiioi tip enlaigement’ 

It occupied to me some yeais since that perhaps in many of 
these cases the cart and the hoise had been intei changed, and 
that actually the puiulent sinusitis was an end-iesult of a 
series of phenomena instituted by the hypertiophy of the pos- 
terioi tips — and that it might be leversible 

This leasoning was prompted by the veiy many examples 
of postnasal diainage persisting after sinus surgeiy, which 
ceased when the neglected posterior tip hypertrophy had been 
adequately tieated It was supported by the veiy many exam¬ 
ples of postnasal drainage which ceased without surgeiy, 
when the same treatment was used 

The further considei ation and moie careful examination 
of the posterior portion of the tuibinates was rewaided, as 
observed the consistency not only with which they weie fow 
to be hyperti opined in these cases, but also with which le 
postnasal dischaige decreased and ultimately stopped as t ej 
weie tieated All of this is even more striking when le 
symptoms and findings aie unilateral — as has been the case 
lepeatedly 
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In many instances, X-ray evidence of sphenoethmoidal 
sinusitis has disappeared aftei the return to noimal of the 
turbinal tips, with no treatment other than that diiected to 
their hypertrophy In other cases of purulent sphenoeth- 
moiditis, treatment of the posterior sinuses, including the 
Pioetz displacement therapy, has been effective only after the 
enlargement of the turbinate tips has resolved under local 
treatment, furthermore, maxillary sinusitis, which is cei-tainly 
frequently merely a further extension of sphenoetlrmoiditis, 
has likewise repeatedly cleared, not from local treatment to 
the antrum but only when attention has been given to the 
turbinate tips 

There need be no wonder at these observations if the funda¬ 
mental physiology of the nose and accessory sinuses is kept m 
mind The two requisites for normal physiological function 
of this area are aeration and drainage Normal diainage 
resulting from ciliary action is toward the nasopharynx 
Hypei-trophy of the posterior tips of the turbinates sufficient 
to interfere with or retard this drainage causes a damming 
Up of the secretions and this sets up the vicious ciicle of 
consequent congestion of the tissues, further disturbance of 
ciliary function and further interference with drainage (It is 
known that, in response to chronic irritation, large numbers 
of goblet cells make their appearance in the nasal mucosa, and 
it has been demonstrated in rabbits that this histopathological 
change can be produced by the mere mechanical plugging of 
the nose ) The retained secretions become an excellent culture 
medium for the growth of organisms which would otherwise 
be removed, and the ground is laid foi eventual purulent 
sinusitis 

There IS surely little argument about the advisability of 
correcting that type of nasal septum deviation which by 
impingement interfeies with the pioper aeration of or diain¬ 
age from a sinus or sinuses, and suiely surgical treatment of 
sinus disease in such a case, without attention to such a sep¬ 
tum deviation, would be consideied inadequate Why, then, 
does not the same fundamental principle apply to obstructive 
posteiioi tip hypertiophy — pai-ticulaily as it can, and often 



398 


BRYANT POSTNASAL DISCHARGE 


scaicely be ovei looked, but that which is not visible by aiite- 
1101 ihiiioscopy — and which is found to be stiikingly pio- 
nounced when viewed with the nasophaiyngoscope—can be, 
and all too often is ovei looked and leceives no attention This 
implies the importance — indeed, the necessity of including 
inspection with the nasophaiyngoscope in eveiy routine exam¬ 
ination of the nose If this is omitted, much valuable diag¬ 
nostic infoimation lelative to the posteiioi part of the nose 
and the iiasophaiyiix will be piecluded 

The posteiioi tip hypeitiophy oi hypeiplasia has been 
vai loiisly explained in the past One popiilai notion holds that 
it lesults fiom the insult of puiulent oi mucopuiulent diain- 
age fiom diseased sinuses, eigo, that it does not occui with¬ 
out pre-existent sinus disease This has been one of the factois 
leading to much of what most of us will agiee has been pooily 
indicated, supeilluous and unnecessaiily ladical sinus suigeiy 
in the past, and who can numbei the individuals who, aftei 
such surgeiy, continue to have excessive postnasal discharge 
as a lesult of the neglect of the posteiioi tip enlaigement’ 

It occui led to me some yeais since that peihaps in many of 
these cases the cai t and the horse had been intei changed, and 
that actually the puiulent sinusitis was an end-iesult of a 
series of phenomena instituted by the hypeitiophy of the pos¬ 
teiioi tips — and that it might be reversible 

This leasoning was prompted by the very many examples 
of postnasal diainage persisting aftei sinus suigeiy, which 
ceased when the neglected posteiioi tip hypeitiophy had been 
adequately tieated It was supported by the veiy many exam¬ 
ples of postnasal drainage which ceased without suigeiy» 
when the same tieatment was used 

The furthei consideiation and moie caieful examination 
of the posteiior portion of the tuibinates was lewaided, as 
obseived the consistency not only with which they weie foim 
to be hypertiopined in these cases, but also with which tic 
postnasal dischaige decreased and ultimately stopped as tiey 
weie tieated All of this is even more striking when e 
symptoms and findings aie unilateral — as has been the case 
repeatedly 
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In manv instances X-rav evidence of sphenoethmoidal 
smnsitis has disappeared after the return to normal of the 
tnrbinal tips, nith no treatment other than that directed to 
their hvpertrophv In other cases of purulent sphenoeth- 
moiditis treatment of the posterior sinuses, mcludmg the 
Proetz displacement therapy, has been effective onlv after the 
enlargement of the turbmate tips has resolved under local 
treatment furthermore masiUary sinusitis which is certainly 
frequently merely a further extension of sphenoethmoiditis 
has hkevrise repeatedlv cleared, not from local treatment to 
the antrum but only when attention has been given to tlie 
turbmate tips 

There need be no wonder at these observations if the funda¬ 
mental phvsiologv of the nose and accessorv smuses is kept in 
nund. The two requisites for normal physiological function 
of this area are aeration and drainage Xormal drainage 
resulting from ciharv action is toward the nasopharynx 
Hvpertrophy of the postenor tips of the turbinates sufficient 
to mterfere with or retard this dramage causes a damming 
up of the secretions and this sets up the vicious circle of 
consequent congestion of the tissues, further disturbance of 
ciharv function and further interference with drainage (It is 
known that, in response to chronic irritation large numbers 
of goblet cells make their appearance m the nasal mucosa and 
it has been demonstrated in rabbits that this histopathological 
change can be produced by the mere mechanical plugging of 
the nose ) The retamed secretions become an excellent cultui e 
medinm for the growth of orgamsms which would otherwise 
be removed and the ground is laid for eventual purulent 
smusitis 

There is surelv httle argument about the ad^^sablhtv of 
correcting that type of nasal septum deination which bv 
impingement interferes with the proper aeration of or dram¬ 
age from a smus or smuses, and surelv surgical treatment of 
smns disease m such a case, without attention to sucii a sep¬ 
tum de\nation, would be considered inadequate \Miy, then, 
does not the same fundamental principle applv to obst^uctl^e 
postenor tip hvpertrophv — particularlv as it can and often 
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does, Intel feie with the noimal physiological function of all 
of the sinuses’ Admittedly, ultiaconseivatism can, on occa¬ 
sion, be a radical foim of tieatment, but increasing attention 
to those theiapeutic procedures ivhich lead to a lestoiation of 
noimal nasal physiology, in piefeience to mutilating suigeiy, 
will give to the next geneiation of ihinologists fai fewei nasal 
Clippies, such as we have mheiited as discouiaging monu¬ 
ments to the past eia of ladicalism 

It IS difficult to deteimine a single cause of all posteiioi tip 
lij^iei ti ophy Undoubtedly, some aie caused by lack of atten¬ 
tion to the sphenoethmoidal legion during and following an 
oidinaiy uppei respiiatory infection (How often do we leani 
fiom a patient that his postnasal dischaige commenced aftei 
a head cold oi an attack of influenza') In many instances, 
howevei, the hypeitiophy develops giadually due to passive 
congestion of the legion as a lesult of postuie This accounts 
foi the instances of unilateial changes m the patients who 
sleep on one side We aie all familial with the statement 
“My nose blocks at night, the light nostiil if I he on my light 
side, the left nostiil if I he on my left side” 

Once the hypeitiophy attains a ceitain degiee, the afoie- 
mentioned vicious circle is established, and it must be intei- 
lupted if the patient is to have lelief 

In the stage pieceding the development of puiulent sinusi¬ 
tis, theie may be foi months oi yeais peisistent, legulai, 
excessive postnasal dischaige, with each day initiated by an 
lioui or so of “hawking” and spitting, often accompanied by 
gagging and vomiting Eventually, the mesophaiynx and 
hypeiphaiynx piesent islands and bands of lymphoid hvpei- 
plasia These patients complain of a continued sense of nu¬ 
tation in the tliroat and often of pain, and they aie subject 
to repeated attacks of acute nasophaiyngitis as a lesult of the 
chionically nutated phaiynx plus the fact that the inspnT 
air IS funneled and concentrated, instead of being noima > 
disseminated Because of this, they aie subjected to vaiiou^s 
foi ms of local treatment of the phaiynx, but not until tiea ^ 
ment is directed to the posteiioi tip hypeitiophy do i^I 
oidinaiily obtain lasting lelief 
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At this stage, no evidence of sinus disease can be found, 
and inspection with the nasopharyngoscope, aftei thoiough 
nasal shiinkage, leveals the nasal passages and meati to be 
normal, but at the posteiioi end of the inferioi tuibinate 
theie is a beiiy-Iike, lelaxed, pendulous mass, often polypoid 
in appeal ance It is frequently suiiounded by a pool of thick 
viscous mucus, which may extend to and oveilie the Eusta¬ 
chian tube oiifice Many times an edematous thickening is 
seen to extend up the lateial wall from the infeiioi to the 
middle tuibinate, with enlaigement also of its posterioi tip 

Thus we undei stand the additional sjmiptoms often piesent, 
namelj', those of Eustachian salpingitis — inti actable to infla¬ 
tion—and those of pain of sphenopalatine ganglion distiibu- 
tion How often has it been possible — and how gi atifjung — 
to witness the complete cessation of such symptoms of months' 
or yeais’ duiation following the conseiwative tieatment of the 
hjpertiophied region — and nothing else’ 

How, then, shall we tieat this hypertiophy of the posteiioi 
tips’ Then suigical lemoval has had consideiably fewei 
advocates as detailed knowledge of noimal nasal physiology 
has inci eased We do not wish to sacnfice any noimal nasal 
membiane, and we certainly wnsh to avoid the ciusting that 
has all too often in the past followed suigeiy in this aiea, 
paiticulaily if part of the tuibinate bone has been lemoved, 
but a mannei of theiapy is available which has none of these 
disadvantages of suigeiy, and which is, furtheimoie, bloodless 
and painless It is phenolization of the hjqiertrophied tissue 

I have heaid objections to tins method of treatment in the 
past, and I shall heai them again — but not fiom the patients' 
The objections voiced by the physicians have invariably pioved 
to be on the basis of a misunderstanding of what is being 
attempted, oi of faulty technique 

The usual criticism, of couise, is that ciliated mucosa is 
being destioyed Obviously, it is our desiie and aim to destroy 
that poi-tion of the posteiior aspect of the tuibinate which 
lemains enlaiged when the rest of the nasal tissues are 
shiunken, and, if the technique of the tieatment is pioper, 
no moie than this unii anted tissue is affected 
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does, Intelfeie with the noimal physiological function of all 
of the sinuses’ Admittedly, ultiaconseiwatism can, on occa¬ 
sion, be a ladical foim of tieatment, but increasing attention 
to those theiapeutic proceduies which lead to a restoiation of 
noimal nasal physiology, in piefeience to mutilating suigeiy, 
will give to the next geneiation of ihinologists fai fewei nasal 
Clippies, such as we have inheiited as discouiaging monu¬ 
ments to the past eia of ladicalism 

It IS difficult to deteimine a single cause of all posteiioi tip 
hypeitiophy Undoubtedly, some aie caused by lack of atten¬ 
tion to the sphenoethmoidal legion during and following an 
oidinaiy uppei lespiratory infection (How often do we leain 
fiom a patient that his postnasal dischaige commenced aftei 
a head cold oi an attack of influenza’) In many instances, 
howevei, the hypertiophy develops giadually due to passive 
congestion of the legion as a lesult of postuie This accounts 
foi the instances of unilateial changes in the patients who 
sleep on one side We are all famihai with the statement 
“My nose blocks at night, the light nostiil if I he on my light 
side, the left nostiil if I he on my left side” 

Once the hypeitiophy attains a ceitain degiee, the afoie- 
mentioned vicious ciicle is established, and it must be intei- 
lupted if the patient is to have relief 

In the stage preceding the development of purulent sinusi¬ 
tis, theie may be foi months oi yeais peisistent, legulai, 
excessive postnasal dischaige, with each day initiated by an 
houi 01 so of “hawking” and spitting, often accompanied by 
gagging and vomiting Eventually, the mesophaiynx and 
hypeiphaiynx piesent islands and bands of lymphoid hyper¬ 
plasia These patients complain of a continued sense of nu¬ 
tation in the throat and often of pain, and they aie subject 
to lepeated attacks of acute nasopharyngitis as a lesult of the 
chionically iiritated phaiynx plus the fact that the inspne 
an IS funneled and concenti ated, instead of being noima y 
disseminated Because of this, they are subjected to vaiiou^s 
foims of local treatment of the phaiynx, but not until tiea 
ment is diiected to the posteiior tip hypertiophy do ley 
oidinarily obtain lasting lelief 
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At this stage, no evidence of sinus disease can be found, 
and inspection vnth the nasophaiyngoscope, aftei thoiough 
nasal shrinkage, leveals the nasal passages and meati to be 
normal, but at the posteiior end of the infenoi tuibinate 
theie IS a beii'y-like, lelaxed, pendulous mass, often polypoid 
in appealance It is frequently suiiounded by a pool of thick 
viscous mucus, which may extend to and overlie the Eusta¬ 
chian tube orifice Many times an edematous thickening is 
seen to extend up the lateial wall fiom the infeiioi to the 
middle turbinate, with enlaigement also of its posterioi tip 

Thus we undei stand the additional symptoms often piesent, 
namely, those of Eustachian salpingitis — inti actable to infla¬ 
tion—and those of pain of sphenopalatine ganghon distiibu- 
tion How often has it been possible — and how giatifying — 
to witness the complete cessation of such symptoms of months' 
or 3 ears’ duiation following the conseivative treatment of the 
hjT)ertiophied legion — and nothing else’ 

How, then, shall we treat tins hjiierti ophj’’ of the posteiioi 
tips’ Their surgical lemoval has had consideiably fewei 
advocates as detailed knowledge of normal nasal phvsiologj' 
has increased We do not wish to sacrifice anj’’ noi-mal nasal 
membrane, and we certainly wish to avoid the ciusting that 
has all too often in the past followed suigeij' in tins area, 
particularly if part of the turbinate bone has been removed, 
but a manner of theiapj" is available which has none of these 
disad\ antages of suigerj", and which is, furthermore, bloodless 
and painless It is phenolization of the hjiierti opined tissue 

I have heaid objections to this method of treatment in the 
past, and I shall heai them again — but not from the patients' 
The objections voiced bj" the phjmcians have invariablj* pioved 
to be on the basis of a misunderstanding of what is being 
attempted, oi of faultj’’ technique 

The usual criticism, of course, is that ciliated mucosa is 
being destroj ed Obviouslj", it is oui desire and aim to desti ov 
that poiiron of the posterior aspect of the turbinate vhich 
lemains enlaiged vhen the rest of the nasal tissues are 
shrunken, and, if the technique of the treatment is proper, 
no more than this unwanted tissue is affected 
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A thin, light, malleable piano-wire type of apphcatoi is 
used foi the anesthetizing agent, and it is wiapped veiy 
lightly, the cotton then being compressed so that it is flat 
when applied Veiy little cotton is used, so that when it is 
wiapped on the applicator it is no thicker than papei, and is 
half the size of one’s little fingernail 

Fust, the nose is spiayed with a 2 per cent solution of 
cocaine-hydrochloride Then the cotton applicator described 
above, moistened with a 20 pei cent solution of the same drug, 
and bent to confoimi to the nose being treated, is placed so 
that the cotton is in contact with the turbinate tip and left 
theie foi 10 minutes This oidinaiily affords adequate anal¬ 
gesia foi phenohzation Actually the phenol anesthetizes the 
tissue in 10 seconds, as can leadily be demonstrated 

Foi the application of the phenol, the amount of cotton on 
the end of the same applicator is scarcely the size of the head 
of an ordinary pin To avoid contact with any nonnal nasal 
tissue, the apphcatoi bearing the phenol is usually introduced 
parallel to the floor of the nose, and is turned laterally to 
leach the posterior tip of the turbinate when it reaches the 
proper depth 

The application of the chemical is precise and "to the 
point’’, and the course of the treatment can be checked accu¬ 
rately at any time with the aid of the nasopharyngoscope 
Although the number of treatments vanes with the degree of 
the hypertrophy, it is striking to note how frequently marked 
symptomatic relief is repoided after the first or second tieat- 
ment, even though the symptoms have been present for years 

Ordinarily there is no reaction to the treatment, but should 
it occur, it IS nothing more than a temporary accentuation o 
the pre-existent syonptoms Phenohzation of a given aiea is 
or dinarily not repeated at intervals of less than a week 

One’s impulse, all too often, is to end the 
of phenol when the subjective symptoms have cease , 
they should be continued until nasopharyngoscopic 
proves that the hypeiixophy has been entirely 
otherwise there will be an eventual return of the symp o 
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discouraging both to the patient and to the doctor ^Tien the 
required course of treatment, varjung with the case, has been 
completed, it is well to advise the patient of the importance 
of attendmg to any future head cold which does not clear 
completely m a few days 

How does the phenol act on the hvpertiophy’ After 11 
jears of usmg this proceduie, and from dim cal obser\mtion, 
and careful \usual inspection, I was convmced that not only 
was there no deleterious action on the nose, but that, on the 
contrarj', the entire nasal economy was improved, e%ndenced 
by lessened congestion of the membranes, freer nasal passages 
and clear sinuses It seemed ad%nsable to determine what actu- 
aUy occurred m the tissue and to examine the end-result 
histologically, therefore, biopsy specimens were removed from 
hj-pertrophied posterior tips of inferior turbmates, using a 
small sharp-edged biting forceps Such specimens were taken 
before any treatment was instituted, 15 mmutes after, one 
hour after, 48 hours after, and one week after phenolization 
(in this case the third apphcation) , and in one case a week 
after the mnth treatment, when the tmbinate appeared nor¬ 
mal, the patient’s symptoms were enturelv relieved, and she 
was dismissed 

The specimens were placed in formalin unmediatelv aftei 
removal and within a few hours were blocked and sectioned 
for microscopic study 

In a section of tissue remoied from a hj'pertrophied pos¬ 
terior tip of the inferior turbinate before anv treatment, the 
epithelium shows some desquamation and erosion There were 
numerous goblet cells The basal membrane varied consider¬ 
ably m thickness and was infiltrated with Ivmphocjiies, which 
extend into the stroma The stroma presented marked edema, 
and contained manv prominent, dilated, congested vascular 
spaces The glands were in a state of hvpersecretion 

Fifteen mmtues after treatment with phenol the section was 
the same except for the appearance of a few polymorphs, in 
addition to an apparent increase in small round cells 
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One hoiu aftei phenolization the section shows a maiked 
inciease in inflammatoiy cells, which pack the vasculai spaces 
(which aie much smaller) and invade the basal membiane 
and the stioma Most of the epithelium is maikedly thinned 

A section of tissue removed two days aftei phenolization 
shows a transitional epithelial coveimg varying m thickness 
and without goblet cells The edema is somewhat less, the 
vasculai spaces smallei, and theie are many lymphocytes and 
a few plasma cells and laige mononucleai cells 

A section of tissue lemoved from a turbinate which had 
been tieated thiee times with phenol, and was taken one 
week aftei the thud tieatment The suiface epithelium is 
distinct and contains many goblet cells The stroma shows 
still less edema, and the lymphocytic mfiltiate, particulaily in 
the deepei poition, is less maiked The cavernous spaces and 
glands aie prominent 

A section of tissue fiom the tuibinate which had been 
phenolized nine times, and was taken a week after the ninth 
teatment bears stiatified columnai ciliated epithelium with 
a noimal content of goblet cells The basal membrane is 
noimal in appearance The stioma is dense and piactically 
flee of edema, the cellular mfiltiate is mild, and the vasculai 
spaces and glands have a normal appearance 

It IS my opinion that this last section is the complete answei 
to those who have feaied that the foim of treatment has a 
haimful effect on the tissue concerned It is worth mentioning 
that I also lemoved a bit of tissue fiom a tuibinate which ha 
had 14(') applications of phenol, and the pathologists lepoi 
states, “suiface epithelium seems quite noimal and is we 
pieseived ” 

From this study, it seems that as a lesult of phenolization 
the surface membrane shows intermediate alteration, as wo 
be expected, but the final state shows no discernible evia 
fiom noimal This corresponds with my clinical obseiva lo 
of these cases over the past 11 yeais, for they nevei 
ciusting 01 other evidence of peiweited suiface mem 
physiology 
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SUMMARY 

Furthei attention has been diiected to a simple and con¬ 
servative tieatment of a too-frequently neglected aiea of the 
nose, which is a most common cause of postnasal dischaige, 
alteied nasal physiology and sinusitis It has been obseived 
clinically in thousands of cases, and it has now been pioved 
micioscopically that phenohzation of obstiuctive hypertiophy, 
when meticulously perfoimed, has no deletenous effect The 
lehef of symptoms following this treatment is sti iking, the 
gratitude of the patients is touching, and one’s conscience is 
flee of the onus of having peifoimed unnecessaiy sinus sui- 
gery and perhaps of adding to the numbei of nasal cripples 
extant, which is already too gieat 


STATE UNIVERSITY OF IOWA COURSE 
IN CLINICAL AUDIOMETRY 
An intensive two weeks’ course in Clinical Audiometry -will 
be offeied at the State TJmversity of Iowa, June 14 to 28, 
1949 The couise will be conducted daily fiom 8 00 to 5 00 
and will include lectures on audiometiy, lip-reading, speech 
training foi the haid of heaiing, psychological problems of the 
acoustically handicapped and clinical otolaryngology, labora¬ 
tory work, including obseivation and participating in heaiing 
testing and heaiing aid fittings for clinical patients in the 
Department of Otolaiyngology and Dial Suigery, State Uni- 
veisity of Iowa Hospital, observation of the university's com- 
piehensive speech pathology progiam, and special pictuies 
and demonstiations by Pi of John S Steinbeig, of the Bell 
Telephone Laboiatones, and Mis Beimice Rutherfoid, of the 
Rehabilitation Centei, St Paul, Mmn 

One of the Iowa Hearing Clinics, involving medical, psy¬ 
chological, speech, audiometnc and social woik appioaches to 
cases assembled by the Department of Otolaryngology and 
Oial Suigei-y, the Iowa State School foi the Deaf, and the 
Speech Clinic will be scheduled duiing the intensive course 
For furthei information addiess Piof Wendell Johnson, 
Director, Speech Clinic, State University of Iowa, Iowa City, 
Ion a 



THE INCIDENCE (AND DEGREES) OF BLUE SCLERAS 

IN OTOSCLEROSIS AND OTHER EAR DISORDERS * 

Edmund Prince Fowler, M D , 

New Yoik, N Y 

Attention was called to blue scleias over 100 yeais ago/ 
and multiple fiactures were sometimes' noted in connection 
therewith Latex it was demonstrated that these fiactuies 
were occasioned by osteogenesis imperfecta (fi agile bones) 
which histologically shows a resemblance to immature or 
embiyonic bone The combination of blue scleias with multi¬ 
ple fiactuies showed marked inheritance chaiacteiistics as a 
Mendehan dominant, and was frequently associated with a 
late progressive deafness (supposedly otoscleiosis) No con¬ 
tinuing effoit was made to study the possibilities of these 
obseivations in relation to the etiology oi progressiveness of 
otosclerosis oi othei osteo dysti opines 

Eddows^ found in four geneiations of a family that 50 pei 
cent of the offspiing of the heterozygotic parents had blue 
scleras and buttle bones, and that the unaffected offspimg 
did not have affected descendants Only those with blue scleias 
had buttle bones, a geneiation was never skipped, and tians- 
mission was not through females to males Bionson^ leported 
a study of two families In one (foui geneiations), 95 per 
cent of those with blue scleias suffered multiple fractuies and 
33 per cent had deafness In the othei (three geneiations), 
70 per cent of those with blue scleras had fiactures, and none 
had deafness 

‘Read at the meeting of the Eastern Section American 
Rhlnolog’lcal and Otolog’ical Society Inc Boston Mass Jan < ly 

Editor s Note This ms received In Laryngoscope Office and accept 
pub icntlon Jan 19 1949 
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Bncklev^ states that “only those members of a family who 
have blue scleras are subject to buttle bones and the deaf¬ 
ness ” Key,^ m 1926, rewewed the literature, reported one 
case and concluded that the tissue abnormalities seemed to be 
due not to faulty metabolism but to a hj-poplasia of the mes¬ 
enchyme, 1 e, an anomaly of development Riesenman and 
Yater,^^ Corboy,'' Faiber and Maigulis" and seveial others 
reported a series of patients and family groups with varying 
ratios of incidence With a few exceptions no significant ab¬ 
normalities in the blood calcium or phosphoius weie noted 

Van der Hoeve® and then de Kleijn'' and also Bronson,* in 
1917, showed that a large pioportion of cases developed an 
hereditaiy conduction deafness (otosclerosis) This deafness 
tended to develop in the third and fourth decades, and in 
advanced cases a nerve deafness was generally supeiimposed 
thereon The obstructive deafness, because of its late devel¬ 
opment, was not noticed or was not detectable earh in life It 
appealed only long after the fiactuimg had ceased, so that 
e\en though the scleras weie blue, the probability of having 
the triad bi ought to the attention of the examinei was i emote 
In a few instances Rutkin and others liistologicallv demon- 
stiated otosclerosis to be piesent in varying degrees, and 
X-rays of the petious bone have been reported to show dense 
shadows, especially in the region of the y^estibule Sham- 
baugh, in a peisonal commumcation to Biicklev, reported 
operating upon tn o patients ynth otosclerosis and blue scleras, 
one with multiple fiactures and the other ynth a daughtei 
ynth multiple fractures He found the mastoid cell yyalls 
“unusually delicate (thin) and brittle”' By Roentgenogram 
my oyvn obseryations reyeal that the mastoid cell yyalls in 
otosclerosis are usuallj thick I hay’e encountered only a few 
patients yyuth the complete “Van der Hoeye-de Kleijn triad,” 
but haye under obsery^ation a pair of seyen and one-half year 
old identical twnns with blue sclera and fragile bones but ynth- 
out deafness The parents haye white scleras and normal 
hearing In seyeral instances the otological diagnosis “oto- 
scleiosis” in the cases reported in the literatuie with blue 
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scleias and buttle bones may be questioned, howevei, this 
does not qualitative altei the importance of the obseivations 

It IS stated by Coiboy® that about 60 pei cent of the people 
with blue scleias suffei multiple fiactures, 60 pei cent have 
otoscleiosis, and 44 per cent the complete tiiad The fractuies 
aie not spontaneous, and because of the slight tiauma usually 
involved give no great pain and show no delay in healing and 
tend to deciease aftei pubeity I infei that in such statistics 
lefeience is only to deeply blue scleias and to families with 
the tiiad, because I have observed seveial thousands of 
patients with scleias of all degiees of blueness with few mul¬ 
tiple fiactuies, and many with no sign oi symptom except the 
blue scleias to suggest the possibility of otoscleiosis 

It IS aftei pubeity that the incidence and activity of the 
otoscleiosis lesions, and the deafness theiefrom, usually maik- 
edly incieases, but aftei pubeity the incidence of the fiac 
tuies decreases, so that it would seem impiobable that one 
would often obseive all thiee of the signs of the tiiad simul¬ 
taneously 

The scleia occupies the poster loi five-sixths of the eyeball, 
the cornea the anterior one-sixth In diffeient people blue 
scleias may be various shades of muddy, slate, gray, clear oi 
sky blue In every instance I have observed the blueness to 
be deeper in hue in the anterior thud of the sclera, and m the 
lesser degiees blue only in this area, the posterior thud then 
being white To avoid possible bias, the color of the scleia 
should be determined and recorded before taking the family 
or personal history, or making the otological examination 

The blueness is best revealed when the eye is looking down 
ward Some sclera appear to be clear white when the eyes 
are looking straight to the front, and bluish over the 
segment over the uvea when looking downward, oi 
right or left These sclera are usually marked questions e 
Designating the white sclera as 0, the successive degrees o 
blueness are designated 1, 2, 3 and 4 plus These are wii 
on the history sheet as 0, +, -h-t-, + + + » -|-+ + + 
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divided into foui categories normal, nerve, otitis media* and 
otoscleiosis As in any attempt to place disease into cleai-cut 
categones, some oveilapping occurs, but foi oui present pur¬ 
pose this IS of no special importance 

In studying the data one should keep in mind that pi obably 
undei evei-y categoiw but the last (otosclerosis), as in the 
white population at laige, 8 to 10 pei cent haiboied otosclero¬ 
sis, although it was not diagnosable when the patient was 
examined, and also that the otosclerosis lesions may have been 
either active or inactive at the time of oui examination If 
any of this 8 to 10 per cent have a hidden otosclerosis, and 
blue scleras, as it seems reasonable to infer they have, and 
they were added to the otosclerosis cases it would increase the 
number of otosclerosis cases and the percentage of blue scleras 
in otosclerosis, and diminish both in the normals and in the 
other categories 

In several mstances patients with blue scleias diagnosed as 
questionably otoscleiotic several j’^ears ago have returned with 
the typical piogiessive deafness of otoscleiosis (some were 
siblings) If these weie added to the tabulated otoscleiosis 
cases the incidence of the blue scleras in otosclerosis would 
be considerably increased ^^Tien some of these patients were 
seen originally their losses of hearing were only 5 to 20 db in 
any part of the frequency scale, there was no definite family 
history of otoscleiosis and their personal InstoiT had been 
typical of slight middle eai inflammations, and, therefore, I 
could make only a questionable diagnosis of otoscleiosis It is 
extremely insky to let unproved positive or negative tests oi 
signs influence one’s judgment in diagnosis, but it does no 
harm and may be of value, if we routinely look for and i ecord 
them for futuie lefeience There are exceptions to manj of 
the most ividely accepted positive and negative diagnostic 
criteria 

The normal hearing contiols, as they showed no deafness, 
must have possessed some and piobablj a definite defense 

•Those Ith e^ Idence of non8uppuratl\ e or suppuratl\e Innammatorj 
episodes In the past or present with or without a history of same 
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earliei and advances moie rapidly in women than in men, so 
that we see many more young women than young men with 
otoscleiosis I have elsewheie explained how this may hap 
pen “ In this connection it should be pointed out that in 
Guild’s data between the ages of 30 and 50 the latido of males 
to females with otoscleiosis is one to two, but befoie 30 it is 
one to thiee oi more, the same as we observe it clinically It 
may be, and it is my impression, that the young women aie 
more prone to consult the otologist eaily than aie the young 
men, at any late in eveiy category in the table the female 
patients outnumbeied the males 


Assuming that in my own as in youi patients we examine 
a fair sample of the white population (with and without deaf¬ 
ness) , it would be logical to expect that if more women than 
men suffei fiom otosclerosis we will see more women than 
men in oui offices, and by and large these women and men will 
haiboi otoscleiosis in about the same ratio as it occuis in 
women and men in the general population, but we do not see 
a fair sample, we see a laiger pioportion of people with deaf¬ 
ness and a consideiable poition of tins deafness is due to oto¬ 
sclerosis At any rate this is the way it seems to me 


It should be especially noted that the incidence of otoscleio 
SIS inci eased noticeably with the oveiall intensities of the 
blueness of the scleias, 3 pei cent of the white scleras, 12 pei 
cent of the questionably blue scleras, 35 per cent of the total 
numbei of blue sclei as, 45 pei cent of the two, three and foui 
plus blue sclei as, 50 percent of the thi ee and foui plus blue 
scleias, and 100 pei cent of the people with four plus blue 
scleias were definitely diagnosed “otoscleiotics ” 


These findings aie what should be expected if theie is a 
definite lelationship between blue scleras and otoscleiosis 

In every categoiy the incidence of blue scleras was highei 
in the females than in the males, and with the exception o 
otoscleiosis it was about twice as gieat in the females as 
the males In otosclei osis the ratio was three to two If t ore 
IS some etiologic factoi common to blue scleias and otosceio- 
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SIS, these ratios are what should have been expected If they 
had not obtained, it would have mitigated against any close 
relationship between the two Conti awise, because of the lare 
occurience of buttle bones in otosclerosis we may infei that 
theie may be no close intei-relationship between the factois 
underlying otoscleiosis and osteogeneses impel fecta Not until 
a large number of cases of the latter aie available foi study 
will it be possible to determine whether the incidence of oto- 
scleiosis in osteogenesis imperfecta is gieatei than m the blue 
sclera population at large, although the incidence of blue 
scleias appears to be high in both conditions 

SUMMARY AND CONCLUSIONS 

A biief reveiew and discussion of the literatuie has been set 
forth Five hundred sixty-eight patients hist examined as to 
the bluess of then scleia, and then otologically, aie tabulated 
m foui categoiies (noimal, nerve, otitis media and otosclero¬ 
sis), and undei six degrees of blueness of the scleias 

The incidence of blue scleias in those with otoscleiosis is 
69 per cent, as compaied with 10 pei cent in noimal healing 
controls, 16 per cent m nerves, and 21 pei cent in otitis media 
deafness These percentages and the ratios of males to females 
are discussed and seveial significant agieements and disagi ce¬ 
ments with clinical and autopsy findings are pointed out 

Otosclerosis was diagnosed in 3 pei cent of those with white 
scleras, 12 pei cent of those with questionably blue, 35 pei 
cent of those with two or more degiee of blueness, in 50 pei 
cent of those with thiee oi moie degiees of blueness, and in 
100 pel cent of those with foui degiees of blueness of the 
scleia 

These, and the othei findings, coincide so closely with what 
should be expected if there is a definite relationship between 
blue scleias and otoscleiosis that they should not be ignored 
A largei sampling and continuing studies will deteimine moie 
clearly (especially in families with a positive history of oto- 
scleiosis) the importance of the color of the scleia for etilogi- 
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cal investigations, and foi a preclinical oi piognostic diagnosis 
of otosclerosis, and above all let us hope foi preventive tieat- 
ment 
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THE FUTURE OF OUR SPECIALTY 


Howabd McCaRT, M D , 

Toionto, Canada 

I express my gratitude foi the honor you have 
upon me, and ask youi continued support of this Socic y 
can be accomplished in several ways, among which 
membership in jour Society and your participation m 
discussion of the papers on the program The success o 
society depends on the enthusrasm of the Fellows an 
conscientious effort of the officers to cai ry out your 
A large membership does not necessarily malcc foi ^ 
of a society, but I am of the opinion wo should c^idea 
expand the membership of the Canadian active 

Society, providing each member is willing to P address 
part The late Dr James Babbitt, in his „^neology. 

before the Academy of Ophthalmology and ^ alty — 

stated that he was aware of two groups m those with- 

those within the Academy, and those withou which will 
our Society, may I ask for youi "^f.’^'^^^f^changmg days 
^ greatly advantageous to all of us m the itidividual 

to come, by guarding majority lathci ggem mtan- 

*^ 0 “^ Your suppoii; of the Society may a , biondci 

PWe, but by so doing, you can play yo''’ ^'^„ndcish'P 
field of Canadian medicine, thus 
specialty and assisting in the tr aimng o 
our country , bolwoon opUUu'l- 

Ihere has always been a close i \coUo" 

'oology and otolaryngology Manv o ^ U' 

1 ‘?''e»lUentlal Addi-csR Ciumdl«}> »nd 

‘ana Club AlexundrluBM N ^ , i.i • m ' 

Editors Note This ms ri'i elM"' i 
publication Nov 20 lOtR 
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beis of the ten-yeai-old Canadian Ophthalmological Society 
As many of you practice both specialties, it is only fitting 
that a closer association should be fostered between the bvo 
societies 


As the name of our specialty implies, it is Diseases of the 
Ear and Larynx, and includes Diseases of the Thioat, 
Pharymx, Nose and Nasal Sinuses, Trachea, Bronchi and 
Esopahgus It IS evident that this somewhat imposing anay 
of diseases will not lemain in oui specialty permanently, 
unless we are prepared to broaden our knowledge and training 


It IS interesting to review briefly the history of otolaiyn- 
gology We are young in many ways It was in 1839 that 
James Yearsley adopted otology as a specialty and founded 
the Metropolitan Ear Hospital in London, Wilde, about 1841, 
was the first to teach otology in the United Kingdom, the 
students coming from all over the world, especially Ameiica 
Hinton, in 1868, was probably the first surgeon in Britain to 
operate on mastoiditis, which is somewhat ironical, as at the 
present time, 80 years later, acute mastoid surgery is rare 
Meyer (1868), in Copenhagen, discovered adenoids Joseph 
Toynbee, the great pioneer otologist, placed otology on a sound 
basis he was the first to describe otosclerosis, mentioning a 
report of 160 cases in the year 1860 In 1859, only 89 years 
ago, Marshall Hall stated, in the Lancet, that we must regard 
tracheotomy as a heroic remedy only appropriate to Heicu 
lean forms of disease Sir Charles Ballance (1856-1936), 
another pioneer, was noted for his work on mastoiditis and 
facial paralysis, and lastly. Sir William McEwen (1848-1924), 
the results of whose operations for otogenic cerebral abscess 
are still remarkable 


Previously, ophthalmology and otology were practiced to¬ 
gether Laryngology came into being as a branch of geneia 
medicine rather than an offshoot of surgery, noi did i 
advance as a special branch of medicine until Gaicia, in 18 - 
discovered the laryngeal mirror Morrell McKenzie (18 
1892) should be regarded as the founder of British 
gology Sir Patrick Heron Watson (1832-1907) perfoimed 
the first laryngectomy, and Sir Felix Semon (1849-1921) 
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one of the last to piactice laryngology as an independent spe¬ 
cialty Early in the present centurv otology merged with 
laryngology to become otolaryngology 

There are many of us who, for some years, have felt that 
there is something lacking m our specialty, that it has 
changed, that it is beconung narrower, perhaps it is that we, 
the specialists, have narrowed After World War I, manv 
men without adequate framing weie attracted to eai, nose 
and throat practice, laigely because of the tiend in medicine 
to seaich for a focus of infection m all systemic diseases In 
many cases, and often at the request of the internist, possible 
foci were removed m arthritis, bronchitis, rheumatic feier, 
etc., and the results found wanting Today there is less unnec¬ 
essary surgery, fewer smuses punctured, fewer Eustachian 
tubes cathetenzed We have a bettei understanding of the 
nasal mucosa and its function, much of wluch can be credited 
to Pioetz We have more respect for the nasal mucosa of an 
allergic patient, though we understand it less Perhaps, too, 
our knowledge oi understanding of psychosomatic medicine 
has improved, thus recognizing that a patient’s emotions may 
throw him off balance, affecting lemote organs Wolff and his 
co-workers have shown reactions of emotional stress in rela¬ 
tion to the mucous membrane of the nose, one in which slmnk- 
ing of the nasal mucosa occurred, accompamed bv the emotion 
of fear and sadness, and again imtial hv'peremia of turbinates, 
septum and nasal mucosa, with resultant nasal obstruction 
occurring with anger and feehng of frustration Thus emo¬ 
tional states may often require study in chronic sinusitis, 
vasomotor rhimtis and headache, oi may be an underhung 
factor in the common cold Lastly, our specialty has changed 
or narrowed, due to chemotherapy and antibiotics 

Recogmzmg these changes, we must improv e on our prede¬ 
cessors’ methods and intentions It is mv' belief that this is 
an opportune time for us as specialists to reflect and lav- 
plans, rather than to v\ ait until inroads are made in our spe- 
cialtv A recent inroad appears to be in bronchoscopy 

Bronchoscopy in most centers has alvays been, and nghtlv 
so, a branch of otolaryngology Our weakness lay in that all 



420 


MC CART FUTUEE OF OUR SPECIALTY 


of US did not include it in oui specialty, due in some cases to 
lack of inteiest oi the belief that there was not an opportunity 
to do this woik in oui centeis — to those, I say that you would 
be suipiised if you would attach youiself to sanataiia, with 
01 without lecompense This is one means of bioadening youi 
specialty As a result of this lack of interest in some centeis, 
chest physicians and surgeons have recently undertaken this 
woik I do not object to any physician or surgeon doing bion- 
choscopy, pioviding he is adequately tiained, but then only m 
centeis wheie ear, nose and tluoat service is not piovided 
Noi IS the medical oi suigical pioblem always solved bv 
bi onchoscopy, but rather does the case need further clinial 
investigation Bi onchoscopy is not a field foi everyone The 
examination of a few cases will not enable one to become 
skillful 01 able to lecognize the vaiiety of conditions that may 
be encountered In laigei centeis, especially in univeisity cen 
teis, it should be earned out by the department of otolaiyn 
gology, as it IS only by such means that our future otolaiyn 
gologists can be tiained in this woik, or become deft in the 
removal of foieign bodies from the bionchi and esophagus, 
and become quickly familiai with the diffeient diseases of 
these oigans Otolaryngologists aie more eminently suited foi 
tins woik, as they aie used to working in small fields and have 
developed monocular vision 

Not too many yeais ago, otolaiyngologists did thyioid sur 
geiy I do not see why this again should not be included m 
OUI specialty, also deep neck, meningeal and majoi plastic 
suigeiy Biain abscesses weie foimeily in the field of otolgy 
The modem otologist should have a woiking knowledge of neu 
rology He should be competent to open a ceiebellai abscess, 
either by the internal route, te, mastoid, or by the exteinal 
loute It IS only a step in suigical technique to peifoim block 
dissection on the glands of the neck, oi to lemove esopha 
geal diverticula for one trained to peiform majoi laiyngeal 
suigeiy 

Moie otolaiyngologists must become qualified to deal with 
cancel of the laiynx The surgical tieatment ovei a peiiod o 
yeais will show a high percentage of cures, especially in t e 
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intrinsic cases I also believe that unless the laiyngologist is 
piepaied to caiTy out the operation himself, he is better 
advised to let the operating surgeon do the biopsy, if not, it 
IS often difficult foi him to determine the extent of the lesion, 
especially if it is near one oi the othei commissuie 

How shall we best impiove on oui piedecessois’ methods 
and intentions, feeling that otolaryngology is perhaps at a 
ciossroad’ The present tiaining for otolaryngologists in Can¬ 
ada consists of two yeais, including the basic sciences, pie- 
ceded by a geneial intern year Thus we have established 
ceitam standaids foi trainmg and defined them Some of you 
are of the opinion this time is too long and unnecessaiy 
Tlus IS not tiue, as suigeiy and its specialties, more than 
other divisions of medicine, demand intensive and piolonged 
tiaining 

Ceiiafication is a means of eliminating the self-styled spe¬ 
cialist and giving a diploma to those successful m passing tlus 
examination I wondei if it would not be much bettei foi om 
specialty to have a Fellowship examination, following the plan 
of suigeiy, obstetrics and gynecology, and genitouimai'y sui- 
gei-y 

If such a plan was followed, a student contemplating the 
study of otolaiyngology, upon completion of lus geneial intern 
yeai, would be lequiied to take one yeai of geneial suigei’y, 
then should follow a penod of tiaining of not less than two 
years in otolaryngology, duimg which time mstiuction in the 
basic sciences could be given within the medical school The 
added yeai in general sui geiy and basic sciences should gi eat- 
ly aid otolaryngologists to become moie skillful suigeons, 
enabling them to tiy the Fellowship examination and to be 
competent to peifoim all suigeiy of the head and neck 

The pioblem of the deaf is a seiious health pioblem in 
Canada While no suivey has been made in Canada, except m 
isolated distncts, it would not be unfaii to accept the figure 
of the United States, which is that 6 to 7 pei cent of the 
population has a heaiing impairment This Society should 
take conceited action legaidmg this pioblem and a committee 
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circulation This gives use to a state of portal oi splenic 
hypei tension In either case there occuis maiked engoige- 
ment of the portal circulation owing to the inability of the 
splenic or portal vein to letuin the blood adequately to the 
systemic ciiculation 

Natuie tends to compensate foi this difficulty and to estab¬ 
lish new channels to return this stagnant blood to the gen 
eial circulation This attempt as a rule geneially takes place 
thiough the channels of communication that aheady exist 
between the portal and the systemic circulation The anasto¬ 
mosis that most frequently results and with which we are 
most concerned is that which leads to the development of the 
esophageal vai ices This anastomosis, as Mclndoe has pointed 
out, IS by way of the coronary vein, which likewise is the 
most direct means of communication between the poital and 
the systemic ciiculation The coronary vein of the stomach 
branches as it pieices the musculai coat to leach the sub¬ 
mucosa of the cardia, where it divides into a numbei of small 
longitudinal medials which have no cross-communication for 
3 01 4 cm At this level they break up into a rich plexus which 
anastomoses freely, and which may extend into the upper 
thud of the esophagus The communicating blanches lun 
from the plexus to large periesophageal trunks which, in tum, 
communicate with the intercostal branches thiough the dia- 
phiagmatic vein to the systemic circulation The veins of the 
submucosa of the esophagus are very poorly supported bv 
loose connective tissue 

As a result, varices develop because the inci eased flow of 
blood through the veins and the inability of the musculai 
elastic fibies to withstand the inci eased venous pressuie In 
addition, the tendency towards the formation of varicosities 
is accentuated by the effects of increased intrathoiacic pres¬ 
sure 

Esophageal varices, as seen through the esophagoscope, 
present a characteristic picture The vaiicoceles appear as 
tortuous, often nodular, light bluish piominences which pro¬ 
trude into the esophageal lumen, they are easily compressible 
and change shape with peristalsis of the esophagus They 
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tend to lun in a longitudinal plane and mav be so laige and 
numerous that they occupy the entiie esophageal lumen 

The diagnosis of the esophageal varices is too often made 
at the autopsy table One should be suspicious in anv case 
where theie is a history of unexplained massne gastrointes¬ 
tinal bleedmg 

Caieful Roentgenological exammation of the esophagus will 
usually reveal the piesence of vaiices Occasionally the diag¬ 
nosis can be made only by esophagoscopy 

The purpose of injecting a sclerosmg solution into the eso¬ 
phageal vances is to block the fiee passage of blood through 
the esophageal ^eln One hopes to stimulate a border circu¬ 
lation to increase its efficiency in com e^^ng blood back 
through the luei to the svstemic circulation in a nonnal 
manner, hoye\er, the more important reason is the stimula¬ 
tion of new anastomotic channels to convev the blood from 
the portal to the svstemic ciiculation by such a route that the 
communication will not be subjected to trauma as occms in 
the esophagus 

Splenectomy, as we know, is the procedure winch has gii en 
the most satisfactorj' results in cases in which the esophageal 
larices were due to splenic anemia Splenectomy alone ivill 
cure only that relatively small group of thrombosis of the 
splenic veins m which the site of obstruction is distal to the 
junction of the coionan,' veins Dr Will Mayo pointed out 
that this procedure should be of ^alue if for no other reason 
than that the removal of the spleen decreases bv 20 per cent 
the amount of blood that passes through the portal circulation 
In so doing, this lessens the amount of blood that must be 
transmitted back to the svstemic ciiculation bv the portal 
s\ stem Recurrence of hemorrhage subsequent to splenectomi 
IS, howei er, not unusual The recurrence of hemorrhage from 
esophageal \arices after splenectomy takes place in approM- 
mateh 50 per cent of the cases 

It becomes readih apparent, therefore, that anv procedure 
that can pre\ent such bleeding is deseriung of serious con¬ 
sideration In 1933, Pemberton and Walters each suggested 
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foimed fiom each piovince, piesenting then views befoio 
then piovincial mmistei of health, so that we can pi event 
and amelioiate heaiing defects and lehabihtate those peisons 
who have lost seiviceable heaimg 


The caie of the deaf must be attacked eaily in life and 
should be a conjoined piogiam between the depaitmenls of 
health and education We must diaw the government’s atten¬ 
tion to the fact that we can diagnose and identify those indi 
viduals who aie haid of hearing, that we have in many cases 
adequate theiapeutic measuies foi those that show piomise 
of a favoiable piognosis, and that they, the government, must 
piovide the buildings, equipment and teacheis to lehabilitate 
those individuals who lequiie special education by lemedinl 
instiuction in speech leading, voice collection and vocational 
guidance 


In some pi evinces, facilities are available in a limited man 
nei foi lehabilitation of those without serviceable heaiinp 
These institutions, if oi when they aie located, need many 
teacheis of speech leading Speech leading is absolutely 
essential foi noimal social lelationship In obstructive deaf 
ness, healing aids give a letuin of this noimal lelationship, 
but when piogiessive deafness leaches a piofound stale, 
unless the patient has leceived speech leading eaily, he has 
nothing to fall back on in Older to maintain this social lela 
tionship These institutions should be located at univeisitv 
centeis, as it is only at such centeis that many of the veiv 
necessaiy affiliated depaitments such as speech, physiolojjy, 
psychology, physics and otolaiyngology aie available 


Leadeiship in medicine and oui specialty is essential So 
fai, in this countiy it has been allowed to develop fieely an 
independently How long this fieedom will continue is diflicu 
to say The vaiious health insuiance schemes in foice or 
contemplated may cuitail this fieedom It is only by stiong 
leadeiship in oui piofession that the high quality of medica 
education and medical sei vices can be maintained 


If this leadeiship becomes weak, we leave a pool heiitagc 
foi those who follow, atti acting youth without the nccessai} 
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culture or vision, with the inevitable lesult of lowenng our 
standard of medical education and the lelationship between 
the patient and the physician Our country was founded by 
pioneers seeking fieedom, and of such stock the medical pro¬ 
fession of the North American Continent lose to its present 
heights without governmental regulations I am not unmind¬ 
ful of the excellent work that can be done by governmental 
health departments — such as m the treatment of tuberculo¬ 
sis, mental hygiene, rehabilitation of the blind and, we hope 
befoie long, a modem institution for the deaf Many of these 
people are handicapped foi life and need institutional care, 
the upkeep of which must be borne by the state Many, and 
perhaps all, would be better for lndl^^dual physician caie were 
it not due to the prohibitive cost, however, I fail to see how 
complete governmental control of all medicine can offer the 
patient a higher standard of medical seiwice It might use in 
a few outlying districts but, on the whole, would fall in due 
course, finally attracting the type of student ivith intellectual 
inertia, interested only in his personal social security 

I do not feel that anyone here will hold anj’' brief with me 
when I say that medical leadership today is on the North 
American Continent and, as members of such, we must take a 
bioadei part and accept greater responsibilirt in postgraduate 
education of our Canadian otolarjmgologists This leadership 
became necessarily more pronounced at the conclusion of the 
late war Canadian postgraduate teaching now has to rely on 
our ovm universities and teaching hospitals for leadership and 
instruction, because at the end of the war, many of our 
giaduates were unable to pursue then postgraduate study, 
■v\hich had formerly been taken in Great Britain and the 
United States, as these countries were faced with a return to 
civilian life of a large number of then physicians seeking post¬ 
graduate instruction 

This places a heai^' and extra burden in many instances on 
the university and hospital staffs, but not without its reward, 
as I feel cei-tain the efficiency of a staff ivill improve when 
thei ha\e to be responsible for the fundamental training in a 
specialty Such being the case, this Society should appoint a 
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committee on otolaryngological teaching in Canada, so that 
we may late oui univeisities and hospitals, lathei than be 
dependent upon the classification placed by the Rockefellei 
Foundation If such a committee is formed fiom this Society, 
I feel you will moie likely have an aggressive Society Fail¬ 
ing this, no matte! how lofty the ideals of a Society may be, 
and our ideals are laid down in oui constitution, we will soon 
become a Society where nothing is accomplished except the 
piesentation of papeis, we will be short lived oi, even woi-se, 
develop oi be governed by a clique 

We, in Canada, should feel fortunate that we can accept 
the lesponsibility of postgraduate teaching m otolaryngology, 
fortunate that none of our great teaching institutions weie 
damaged m the recent world conflict Travel and education 
previous to the last war helped many of our physicians and 
surgeons to consolidate the best teaching from abroad and at 
home May the Canadian profession continue by tradition to 
automatically pick out the best from oui conservative British 
forefathers and the best from the advanced ideas of our 
neighbors to the south 

I believe in the future of otolaryngology and have drawn to 
your attention some of the points necessary to insure the 
continuation of a sound and broad specialty This can be 
biought about only by increasing our general surgical training 
in Older that we may be competent to cany out surgery of 
the head and neck Leadership must come through this Society 
if otolaryngology as a specialty is to hold its rightful place in 
the practice of medicine Let the Fellows of the Society break 
the bonds of narrow satisfaction, courageously attacking oui 
responsibilities with wisdom and foresight, so that we may 
become broader medical men and better surgeons 



ESOPHAGEAL VARICES AND THEIR TREATMENT BY 

INJECTION * 

John F Tolan, M D , 

Seattle, Wash 

The treatment of esophageal vaiices b}’- injection of a sclei- 
osing solution into the veins tluough an esophagoscope has 
been a souice of consideiable inteiest to esophagologists The 
first leal woik in this field earned out in this country was 
done by Di Hei-man Moeisch, of the Mayo Clinic My intei¬ 
est in tlus particulai piocedure was not only stimulated by 
lus apparent success but also bj'^ seveial tiagic experiences 
which he had at oui clinic, caused by vaiices of the esophagus 

In Older to bettei undeistand the lationale foi heating 
vaiices m the esophagus by injection of scleiosing solution 
it IS adnsable to ie\new biiefly some of the mechanisms 
involved in then pioduction The ehology undei lying the 
development of esophageal vaiices is not enhiely known 
There aie two theories generally advanced to account foi then 
development fiist, those who have expiessed the opinion that 
the primaiT difficulty is caused by distui bance of the vascular 
legulatoiy appaiatus of the spleen so that the arteiial blood 
flows unobstructed into the venous si stem and produces a 
tract analogous to that of an arteiial venous fistula On the 
other hand, there aie those who postulate that the difficulty 
anses as a result of obstruction m the splenic oi portal vein 
owing to eithei intrinsic oi extiinsic causes, producing an 
obstruction to the free passage of blood back to the systemic 


•Read at the mectlnE: of the Western Section American Larrnfroloftlcal 
Rhlnoloplcal and Otoloplcal Socletj Inc. Los Anples Calif Jan. 29 194'* 
Editors Note This ms. recelred in Larj-nposcope Office and accepted for 
publication Feb 9 1949 


425 



426 


TOLAN ESOPHAGEAL VARICES 


cnculation This gives use to a state of portal oi splenic 
hypei tension In eithei case there occurs marked engoige- 
ment of the portal circulation owing to the inability of the 
splenic or portal vein to return the blood adequately to the 
systemic cnculation 


Natuie tends to compensate for this difficulty and to estab¬ 
lish new channels to letuin this stagnant blood to the gen 
eial cnculation This attempt as a lule generally takes place 
thiough the channels of communication that alieady exist 
between the poital and the systemic cnculation The anasto¬ 
mosis that most frequently results and with which we are 
most concerned is that which leads to the development of the 
esophageal vai ices This anastomosis, as Mclndoe has pointed 
out, IS by way of the coionary vein, which likewise is the 
most direct means of communication between the poidal and 
the systemic circulation The coronary vein of the stomach 
branches as it pierces the muscular coat to reach the sub 
mucosa of the caidia, where it divides into a numbei of small 
longitudinal medials which have no cross-communication for 
3 or 4 cm At this level they break up into a rich plexus which 
anastomoses fieely, and which may extend into the upper 
thud of the esophagus The communicating blanches lun 
from the plexus to large peiiesophageal tiunks which, in tuin, 
communicate with the intercostal branches thiough the dia- 
phiagmatic vein to the systemic circulation The veins of the 
submucosa of the esophagus aie very pooily supported by 
loose connective tissue 

As a result, varices develop because the increased flow of 
blood thiough the veins and the inability of the musculai 
elastic fibres to withstand the increased venous pressure u 
addition, the tendency towards the formation of vaiicosities 
IS accentuated by the effects of increased intiathoiacic pres 
sure 


Esophageal varices, as seen thiough the esophagoscope, 
present a characteristic picture The vaiicoceles appear as 
toituous, often nodular, light bluish prominences which p|^^ 
tiude into the esophageal lumen, they are easily 
and change shape with peristalsis of the esophagus 
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tend to run m a longitudinal plane and may be so laige and 
numeious that they occupy the entire esophageal lumen 

The diagnosis of the esophageal varices is too often made 
at the autopsy table One should be suspicious in any case 
wheie theie is a histoiy of unexplained massive gastiointes- 
tinal bleeding 

Caieful Roentgenological examination of the esophagus will 
usually leveal the piesence of varices Occasionally the diag¬ 
nosis can be made only by esophagoscopy 

The purpose of injecbng a scleiosing solution into the eso¬ 
phageal varices is to block the fiee passage of blood tlnough 
the esophageal vein One hopes to stimulate a boidei ciicu- 
lation to increase its efficiency in conveying blood back 
through the hvei to the systemic circulation in a noimal 
manner, however, the more important reason is the stimula¬ 
tion of new anastomotic channels to convey the blood from 
the poital to the systemic ciiculation by such a loute that the 
communication will not be subjected to trauma as occurs in 
the esophagus 

Splenectomy, as we know, is the pioceduie which has given 
the most satisfactoiy results in cases in which the esophageal 
vaiices were due to splenic anemia Splenectomy alone will 
cure only that relatively small group of tlirombosis of the 
splenic veins in which the site of obstruction is distal to the 
junction of the coronary veins Di Will Mayo pointed out 
that this procedure should be of value if for no other reason 
than that the removal of the spleen decreases by 20 pei cent 
the amount of blood that passes through the portal circulation 
In so doing, this lessens the amount of blood that must be 
transmitted back to the systemic circulation by the portal 
system Recurrence of hemorihage subsequent to splenectomy 
IS, however, not unusual The lecurience of hemoiihage from 
esophageal vaiices after splenectomy takes place in approxi¬ 
mately 50 pel cent of the cases 

It becomes readily apparent, theiefoie, that anv procedure 
that can prevent such bleeding is deserang of serious con¬ 
sideration In 1933, Pemberton and Walters each suggested 
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the advisibility of injecting a scleiosing solution into the eso¬ 
phageal varices They suggested injection through an esopha- 
goscope or into the coronary vein at the time of surgical 
intervention Crafoord and Franckner, of Stockholm, m 1939, 
were the first to successfully inject the esophageal vaiices 
with a sclerosing solution through an esophagoscope Their 
success was shortly followed by Moersch’s work in this 
country 

The apparatus for injection consists of a firm 11 gauge 
tube To this a 24 calibre hypodermic needle is attached The 
proximal end of the tube is bent at right angle to peimit free 
visualization At the proximal end of the tube a short piece 
of rubbei tubing is fitted to allow the attachment of the 
syringe containing the sclerosing solution The use of the 
1 ubber connection is of great value in preventing unnecessaiy 
Jiggling of the needle during the injection A removable han¬ 
dle which can be attached to the proximal end of the needle 
has been found of considerable assistance in guiding the needle 
properly and steadily 

The solution which was used by Crafoord and Ranckner 
was quinine hydrochloride Moersch instigated the use of 
sodium morrhuate because it is less likely to produce slough¬ 
ing and severe systemic reaction He first used a 2 5 pei cent 
solution of sodium morrhuate, at the present time a 5 per 
cent solution is being used because it seems to produce some¬ 
what better and more rapid sclerosis 

The technique used, of course, is first the passage of the 
esophagoscope to the desired level, and a suitable vein is 
selected for injection The scope is placed gently against e 
varix, just proximal to the point at which the needle is to e 
inserted The needle then is inserted into the vein We n 
it advisable, when in doubt, to remove some blood from 
lumen of the vein to make sure that the needle is 
proper place With the needle in proper position, the so u^^ 
of sodium morrhuate is injected slowly into the vein 
amount of solution used depends upon the 
I have injected as much as 9 cc at one treatmen 
any ill effect, however, it is advisable to limit the a 
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injected on the first treatment to be cei'tain that the patient 
IS not sensitive to the diug Only one vein is injected at a 
time Wien the needle is ■withdrawn, there invanably occuis 
at the site of punctuie a small amount of bleeding which can 
easily be conti oiled by adrenalin oi thi omboplastic tampons 

In some cases the patient complams about pain which is 
usually substemal and extends through to the back If pain 
occurs, it usually takes place after 1 cc to 2 cc of the solution 
IS injected The solution may be escaping into the perivascu¬ 
lar tissues, 01 may be due to a spasm in the vessel itself The 
pain, however, disappears in 12 to 24 houis Subsequent 
changes in the vessels take place and they take on a firm, 
small, pale appearance 

1 Hemorrhage oi ascites, or both, can occur in cirrhosis 
cases puiely on the basis of depressed liver function 2 Hem¬ 
orrhage may be due to so-called wasting ascites caused by 
portal hjTiertension and at the same time have a perfectly 
well compensated liver S Hemorrhage may be due to the 
inability of the liver to produce albumin oi piothiombin It 
IS of utmost importance to improve liver function to its maxi¬ 
mum before making one’s decision on the operative procedure 

In my series of 19 cases, the ages ranged from 14 to 58 
There were 10 males and nine females Twelve cases were 
so-called typical Banti’s, and in seven of these cases varices 
was diagnosed before splenectomy In the remaimng seven 
cases of the series, the diagnosis of intrahepatic hypertension, 
01 cirrhosis, was made Three of these patients had poor liver 
function with inability to produce sufiicient prothrombin and 
albumin All of the splenectomy cases suffered hemorrhages 
before operation 

Four of the splenectomized cases went for a period of two 
to five jears before the^ had a recurrence of bleeding The 
remaining cases bled anj^vheie from one month to 18 months 
after splenectomj The three cases of poor liver function did 
very poorly One of the cases of intrahepatic h-vpertension 
vnth extremeb good li\er function has gone 16 months, dur¬ 
ing which time he has been injected on four occasions The 
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lemammg three in this group are more recent In the 12 
cases of Banti’s there weie three deaths One of these had 
gone a little ovei three yeais, during which time the vaiices 
weie injected on five occasions One of the cases has gone 
five yeais since I injected him last This man is a secietaiy 
for one of oui senators fiom Washington and he infoimed 
me that on only one occasion did he have any suggestion of 
gastiomtestinal bleeding 

The lemaining cases ranged from six months to 18 months 
In two of these cases I have been unsuccessful in controlling 
completely then gastrointestinal hemorrhages, but they aie 
gieatly improved The other two cases are doing veiy nicely 
at the present writing, and one has gone eight months since 
the last injection, and the other, 13 months 

The blood loss at the time of gastrointestinal hemorihage 
in some amounts to as much as one to two liters at each 
episode In a few of the cases the hemoglobin dropped as low 
as 40 per cent The greatest number of injections in any one 
case was 12 The total amount of solution used in any one 
case was 28 cc 

Blakemoie, of New Yoik, is doing extensive work on the 
portocaval anastomosis and also the anastomosis of the splenic 
and renal vessels In his series of 58 cases he has had 11 
postoperative deaths, however, I do feel that insofar as vas 
cular surgery is concerned, he has opened up new hopes foi 
further tieatment of these cases 

SUMMARY 

1 Splenectomy alone, although the most reliable and time 
honored suigical treatment for this condition, is not the con 
elusive answer to the problem 

2 Splenectomy by lelieving over 20 pei cent of the load 
from the portal ciiculation, followed by the 
scleiosing solution into the varices, has proved veiy ^ 
These injections, however, have had to be repeated m ma 


cases 
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S Blakemore’s portocaval anastomosis, combined with the 
above piocedures, will add gieatly to the success m tieatment 
of esophageal varices 
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“THE FUNCTION OF THE EAR IN HEALTH AND 

DISEASE ” 

Unusual Educational Sound and Color Film, Edited by 
H G Kobrak, M D , Ph D , Joseph E Hind and 
Robert B Miller, M D 

This film was pioduced at the Univeisity of Chicago and 
its puipose IS to demonstiate the lesponse of the ear to sound 
in health and disease The range which the ear can peiceive 
is demonstiated The minimum and maximum intensity of 
sound lecoided by the eai is shown Pathology of the middle 
eai IS demonstiated on diseased temporal bones The vibiat- 
ing eardium after paiacentesis is demonstiated The inflation 
aftei Politzer and the effect on the eaidium is shown 

Heai ing curves of certain types of deafness ai e shown and 
the lesponse of the eai is demonstiated By using electiomc 
filteis, the sound perception of a diseased eai is given in the 
sound tiack similar to the actual hearing defect, theiefoie, 
the audience is able to see the pathologic function on the 
scieen and simultaneously hear the distorted acoustic signal 
which the patient perceives 

The audiometiic healing cuive of a patient obtained befom 
fatal termination of his disease is shown The acoustic vibia 
tions of this diseased temporal bone are demonstiated 

The action of hearing aids and intensity changes due to the 
action of the hearing aid is demonstrated The reflex of the 
middle ear muscles is demonstrated m animal expeiiments 
and in patients The utilization of the stapedius reflex for 
objective hearing tests is demonstrated 

This IS the first film of its kind ever attempted and success¬ 
fully accomplished for visual education in otology 

The film is available to medical societies, hospitals, unive^ 
sities and professional study groups without charge 
the Auialgan Research Division, 100 Vaiick Street, o 
York 18, N Y 
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MISSISSIPPI VALLEY MEDICAL SOCIETY 
1949 ESSAY CONTEST 


The Ninth Annual Essay Contest of the Mississippi Valley 
Medical Society wiU be held in 1949 The Society will offei a 
cash prize of $100 00, a gold medal, and a certificate of awaid 
for the best unpublished essay on any subject of general 
medical mterest (including medical economics and education) 
and practical value to the general practitionei of medicine 
Certificates of merit may also be granted to the physicians 
whose essays are rated second and tlnid best Contestants 
must be members of the American Medical Association who 
are residents and citizens of the Umted States The winner 
will be mvited to present his contribution befoie the Four¬ 
teenth Annual Meetmg of the Mississippi Valley Medical 
Society to be held m St Louis, Mo, Sept 28, 29, 30, 1949, the 
Society reserving the exclusive right to first pubhsh the essay 
in its official publication — the Mississippi Valley Medical 
Journal (incorpoiatmg the Radiologic Review) All contri¬ 
butions shall be typewritten in English m manuscript form, 
submitted in five copies, not to exceed 5,000 words, and must 
be received not later than May 1, 1949 The winning essavs 
in the 1948 contest appear in the January, 1949, issue of the 
Mississippi Valley Medical Journal (Quincy, Ill ) 

Further details may be secured from Dr Harold Swanberg, 
Secretary, Mississippi Valley Medical Societj*, 209-224 W U 
U Building, Quincy, HI 
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APRIL 1, 1949 

HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

As of February 1, 1949 

Acousticon Model A-lOO 

Manufacturer Dictograph Products Corp , 680 Fifth Ave, New York 19, 
N Y 

Aurex (Semi-Portable) , Aurex Model C-B, Model C-A, Model 
F and Model H 

Manufacturer Aurex Corp , 1117 N Franklin St, Chicago, III 

Beltone Mono-Pac, Beltone Harmony Mono-Pac. 

Manufacturer Beltone Hearing Aid Co, 1460 W 19th St, Chicago, 111 

Dysomc Model 1 

Manufacturer Dynamic Hearing Aids, 43 Exchange PI, New York 5, 
N Y 

Electroear Model C 

Manufacturer American Earphone Co, Inc, 10 East 43rd St, New 
York 17, N Y 

Gem Hearing Aid Model V-35 

Manufacturer Gem Ear Phone Co, Inc, 50 W 29th St, New York 1, 
N Y 

Maico Type K, Maico Atomeer 

Manufacturer Maico Co , Inc, North Third St, Minneapolis, Minn 

Meais Aurophone Model 200, 1947—Mears Aurophone Model 
98 

Manufacturer Mears Radio Hearing Device Corp, 1 W 34th St, Ne 
York, N Y 

Micronic Model 101 (Magnetic Receiver) 

Manufacturer Micronic Co , 727 Atlantic Ave , Boston 11, Mass 
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Miciotone T-3 Audiomatic, Microtone T-4 Audiomatic, Micio- 
tone T-5 Audiomatic 

Manufacturer Microtone Co, 4602 Nicollet Ave Minneapolis 9 Minn 


National Cub Model, National Standaid Model, National Stai 
Model 

Manufacturer National Hearing Aid Laboratories 815 S Hill St Los 
Angeles 14, Calif 

Otaiion Model A-1, Otarion Model A-3, Otarion Models A-4 J 
and S, Otarion Model E-1, Otarion Model E-IS, Otaiion 
Model E-2, Otaiion Model E-4 

Manufacturer Otarion Hearing Aids 159 N Dearborn St Chicago Ill 

Para vox Models VH and VL, Paiavox Model XT, Paravox 
Model XTS, Paiavox Model Y (YM, YC and YC-7) 

Manufacturer Paraphone Hearing Aid, Inc, 2056 E 4th St Cleveland 
Ohio 

Precision Table Heaiing Aid 

Manufacturer Precision Electronics Co, 850 W Oakdale Chicago 14 
lU 

Radioeai 45-CM, Radioeai Model 45-M-magnetic an conduc¬ 
tion leceivei, Radioeai Model 45-M-magnetic bone con¬ 
duction leceiver, Radioear Permo-Magnetic Uniphone 

Manufacturer E A. Myers &. Sons 306 Beverly Rd Mt Lebanon Pitts 
burgh Pa 

Ravox (Semi-Portable) 

Manufacturer Zenith Radio Corp 6001 W Dickens Ave Chicago Ill 

Silvei Micronic Heaiing Aid Model 101, Silver Micionic Heal¬ 
ing Aid Models 202M and 202C 

Manufacturer Micronic Corp 101 Tremont St Boston S Mass 


Sonotone Audicles No 530, No 531 and No 533, Sonotone 
Model 600, Sonotone Model 700, Sonotone Model 900 
Manufacturer Sonotone Corp Elmsford N 1 

Supeifomc Heaiing Aid 

Manufacturer American Sound Products Inc 2454 S Michigan Ave 
Chicago ni 
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Telex Model 22, Telex Model 97, Telex Model 612, Telex 
Model 900, Telex Model 1020, Telex Model 1550 

Manufacturer Telex, Inc , Minneapolis 1, Minn 

Tonemaster Model Royal 

Manufacturer Tonemasters Inc , 1627 Pacific Ave , Dallas 1, Tex 

Tnmm Vacuuin Tube No 300 

Manufacturer Trimm, Inc, 400 W Lake St, LIbertjTllle, Ill 

Unex Model “A ” 

Manufacturer Nichols & Clark, Hathome, Mass 

Vactuphone Model 3 

Manufacturer Allen Howe Electronics Corp , Salem, Mass 

Western Electric Orthotronic Model, Western Electric Model 
63, Western Electric Model 64, Western Electric Models 
65 and 66 

Manufacturer Western Electric Co Inc, 120 Broadway, New York 5 
N y 

Zenith Radionic Model A-2-A, Zenith Radionic Model A-S-A, 
Zenith Radionic Model B-3-A, Zenith Model 75 
Manufacturer Zenith Radio Corp , 6001 Dickens Ave , Chicago, III 

All of the accepted heaiing devices employ vacuum tubes 



DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Marvin F Jones, 121 E. SOth St,, New York 22, X Y 
Secretary Dr Gordon D Hoople, Medical Arts Bldg, Syracuse 3 N Y 
Meeting New York, X Y,, May lS-19, 1949 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Frederick T Hill, Professional Bldg, 'WatervUle, Me 
Secretary Louis H. Clerf, 1530 Locust St., Philadelphia 2, Pa, 

Meeting Xevr York, N Y Mav 16 17, 1949 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Robert C Martin, 384 Post SL San Francisco 8 Calif 
Secretarv Dr C Steivart Nash, 708 Medical Arts Building Rochester 
X Y 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Fletcher D Woodward 104 E. Market SL Charlottes 
vlUe Va. 

Secretary Dr James M. Robb 641 David Whitney Bldg DetrolL Mich. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Conrad Behrens 35 E 70th St Xew York X Y 
President Elect Dr J Mackenzie Brown 1136 W 6th SL, Los Angeles 
Calif 

Eiecutive Secretarv Dr William L Benedict Mavo Clinic Rochester 
Minn. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 
President Dr Rea E. Ashlev 384 Post SL San Francisco Calif 
Secretarv Treasurer Dr Joseph Hampsev S06 Mav Bldg Pittsburgh 22 
Pa. 
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AMERICAN BOARD OF OTOLARYNGOLOGY 
Meeting New York, N Y , May U 14, 1949 


PAN AMERICAN ASSOCIATION OF OTORHINOLARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 
President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 265 S 17th St, Philadelphia, Pa 
Second Pan American Congress of Oto Rhino Laryngology and Bronchn- 
Esophagology Montevideo, January, 1950 


AMERICAN BRONCHO ESOPHAGOLOGICAL ASSOCIATION 
President Dr Paul Hollnger, 700 N Michigan Ave , Chicago 11, HI 
Secretary Dr Edwin N Broyles, 1100 N Charles St Baltimore 1 Md 
Meeting Chicago, Ill, April 18 20, 1949 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Waiien A Wilson 
Secretary Tiensuiei Dr Victor Goodhlll 

Chairman of Section on Ophthalmology Dr George Landegger 
Secretary of Section on Ophthalmology Dr Harold B Alexander 
Chairman of Section on Otolaryrrgology Dr Alden H Miller 
Secretary of Section on Otolaryngology Dr Leland R House 
Place Los Angeles County Medical Association Bldg, 1925 Wllshire 
Blvd , Los Angeles, Calif 

Time G P M , four th Monday of each month from September to May, 
Inclusive 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 
President Dr Alfred Schattner, 116 E 61st Street, New York 21, N Y 
Secretary Dr Norman N Smith, 291 Whitney Avenue, New Haven H 
Conn 


SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY ^ 
Chairman Dr Kate Savage Zerfoss, 166 Eighth Ave , North NasbvlH 
Tenn 

Chairman Elect Dr Calhoun McDougall, 703 Medical Arts B Si 
lanta 3, Ga 

Vice Chairman Dr V R Hurst, 316 N Center St , Longview, Tex 

Secretary Dr Alston Callahan, 908 S Twentieth St, Blrmmg 
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THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr M. Valentine MiUer, 114 W PhilEUen SL PhlladelpWa 
Pa. 

Vice-President Dr Thomas F Furlong Jr, 36 Parking Plaza, Ardmore, 
Pa. 

Treasurer Dr Harry P Schenck, 1912 Spruce SL, Philadelphia, Pa 
Secretary Dr William J Hltschler, 5 E Chestnut Hill Ave., Philadelphia 
18, Pa 

SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presldente Dr Vicente Banet 
Vlce-Presldente Dr Jos6 Lastra 
Secretarlo Dr Rend Smith. 

Vlce-Secretarlo Dr Luis Rodriguez Baz 
lesorero Dr Antonio Rodrigues Diaz 
Vlce-Tesorero Dr Tomis Armstrong 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS 

President Dr Joao Penido Bumler 
First Secretary Dr Gabriel Porto 
Second Secretary Dr Roberto Barbosa 
Librarian Treasurer Dr Leonclo de Souza Quehroz 
Editors for the Archives of the Socletv Dr Guedes de Melo Fllho 
Dr F J Montelro Sales and Dr Jose Martins Rocha 

SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Presldente Dr Aldo Remoiino 
Vice-Presldente Dr Luis E Olsen. 

Secretarlo Dr Eugenio Romero Diaz 
Tesorero Dr Juan Manuel Pradales 

Vocales Dr Osvaldo Sufirez, Dr Nondier Asis R Dr Jorge Bergallo 
Yofre 
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FOR SALE 


Miscellaneous Back 
Numbers 

THE LARYNGOSCOPE 

Volume 1 (1896) to 
Volume 58 (1948) 


THE laryngoscope 


640 South Kingsliighway 
ST. LOUIS 10, MO. 



THE 


LARYNGOSCOPE. 


VOL LIX ]\IAY, 1949 No 5 


POLIOMYELITIS-TONSILLECTOMY SURVEY — 1948 

Daniel S Cunning, M D , 

New York, N Y 

In pievious leports,'-^ a re\new of the hterature was 
piesented legaiding the lelationship of tonsillectomy to polio¬ 
myelitis There is no need to repeat those citations, but it is 
of interest to lepoid that authorities now regard poliomyelitis 
not as a single disease entity caused by a sole agent, out 
rather as a group of diseases ha^^ng in common ceidain clini¬ 
cal sjTuptoms and caused by a family of more or less related 
\nruses 

Investigators have piesented evidence that at least three 
immunogenic tjiies of polio viius exist, each tjiie consisting 
of numerous individual strains How many more of these 
tjTies there may be still remains to be determined It has also 
been repoiled recently that a human polio \urus may be 
grown in extraneuial tissue and that an experimental vaccine 
has successfully immunized monkeys From all these lepoi'ts, 
it mai not be too optimistic to believe that vuthin the near 
future a definite means of pieiention or control of the disease 
mai be possible, which u ill make the question as to a causal 

•Pcad nt the Flftt third Annual Meeting of the Vmerlcnn La^^ nproloplcal 
Phlnoloplcal and Otoloplcal Socletj Inc Chicapo Ill April IS I*'!') 

tprom the Manhattan E^ c Ear and Throat Hospletal Nen- TorK X T 

1 dltor s Note This m.; rcccited In Laranpoacope Office and accepted for 
publication April 25 I''!'' 
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^44 CUNNING POLIO-TONSILLECTOMY survey-1948 

1 olcitionsliip of tonsillectomy to poliomyelitis ineicly nil acn 
demic one Until contiol oi pievention is ceitnni, the quoslioii 
whethei lecent tonsillectomy heightens the daiigeis of con 
ti acting poliomyelitis is of acute inteiest to the medical pio 
fession and to the public alike, and means must be tnkeii to 
asceitam the tiue lelationship 


TABLE III 


DIhIiI biilloii by '1 ypoH of 

Iinolvcmont 

Niiinbor and 

I’or Cent 


Yonr 19IG 


CaHOH I'rocodoil 
by T A 

CaROB Procodiil 
by Other Opr 

T^ po 

Total CaHOH No 

% 

No 

1 

Bulbar 

382 

18 

1 7 

9 

21 

Spinal 

1292 

21 

1 9 

11 

08 

Mild _ „ „ 

GIG 

11 

23 

G 

10 

Total 

2290 

5C 

25 

2G 

11 



■ 

_ 

-- 



Ycni 1947 


Bulbai 

509 

G 

1 2 

10 

32 

Siilnnl 

2230 

10 

0 5 

15 

20 

Mild 

1592 

8 

05 

20 

13 

Total 

1331 

21 

0 55 

81 

19 

Yoai 1948 






Bulbar 

1 Ibl 

27 

1 7 

7 

OB 

Spinal 

5859 

8 

0 13 

19 

0 32 

Mild 

3281 

1 

0 12 

0 

0 18 

Total 

10G21 

39 

0 37 

32 

03 


Since 1046, the wiitei, with the coopeiation of ololaiyi' 
gologists thioughout the countiy, has been compiling accum c 
statistics to detcimine whcthci a causal lelatioiiship eMS s 
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between tonsillectomies and poliomj elitis The suiwevs con¬ 
ducted in 1946 and 1947 did not justify the conclusion that a 


TABLE n"- 


Distribution bv Age Number and Per Cent—Preceded bv T <£. A s and 


Other Operations 

Cases Preceded Cases Preceded 

b\ T £- A bi Other Ops 

Age Total Cases No ‘I No 

Year 1946 

0 5 _ 658 16 2 4 2 0 3 

6-10_ 807 35 4 3 10 1 2 

1115_ 484 4 0 8 3 0 6 

16 and over_ 527 7 1 3 12 2 2 

Total_ 2476 62 2 5 27 1 1 


lear 1947 


0-5 - 1167 4 0 3 25 22. 

6-10 - 1236 15 1^ 18 15 

1115 _ 914 3 0 3 10 11 

16 and oter_ 1014 2 0^ 28 2 7 

Total_ 4331 24 0 5 81 19 


Year 1948 

0-5 - 4276 19 0 44 8 017 

6-10_ 2594 17 0 61 7 0 27 

1115_ 1454 1 0 07 6 0 41 

16 and over_ 2300 2 0 09 11 0 47 

Total_10624 39 0 37 32 0 3 


causal relationship existed Out of 2,290 pohomiehtis cases 
tabulated m 1946, 56, or 2 5 per cent, ga\e histones of recent 





^M() (uiNNiNo: i'()),io-'i’ONmiiLH(j'j'OMy Himvioy-l')')8. 

(()nHiII('cL()nii(3H Id 11x 3 rolIowiDp" yciii* (1047), out of 4,!W1 
(3iiH(!,s i('))()it<Hl, 24, or 0 55 po) conL, Imd had 1 ))'cv)()Iih IoiihII 

l(3CL()n31('H 
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As reported m 1946 and 1947, the e%adence of the surveys 
was not sufficient to permit drawing a defimte conclusion 
whether or not a causal relationship existed between tonsil¬ 
lectomies and poliomyelitis The results were directly at 

TABLE 

Deaths from PoliomvelitiE 

Number In Case 

Cases of hich Death Fatalitj 

Age Group Pollom^ elltls Resulted Rate 

Year 1946 

0 5_ 658 23 3 5 

610 _ 807 27 3 3 

11-15_ 711 40 5 6 

16 and over_ 300 30 10 0 

Total _ 2 476 120 4 8 


Year 1947 

0 5 - 1167 17 15 

6-10 - 1 236 17 15 

1115 _ 914 20 2 2 

16 and over_ 1 014 40 4 0 

Total- 4 331 94 23. 

Tear 1948 

0 5 _ 4^76 158 3 7 

6-10 _ 2 594 113 4 3 

1115 _ 1 454 95 6 5 

16 and over_ 2 300 207 9 0 

Total_10 624 573 5 4 


\anance vuth the freely expressed belief of certain authori¬ 
ties that recent tonsillectomies predisposed to a high incidence 
of pohomt ehtis, a belief based for the most part on experi¬ 
mental etidence and on limited clinical surtets 
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When lepoitmg the 1947 suivey, the wiitei pioposed a 
new appioach to the pioblem and one that might well piovide 
a conclusive answei Instead of obtaining, thiougli state 
health departments and piivate physicians and suigeons, the 

TABLE vn 


Bulbar Type of Poliomyelitis 


Year 1946 

Total number cases polio „ -- 2 476 

Total number cases—bulbar type — - - 282 or 15 4% 

Bulbar cases following T it A _ _ — 18 or 4 7% 

Bulbar cases following other operations - — 9 or 2 4% 

Bulbar cases following no operations - - 2^5 or 92 9% 


Year 1947 

Total number cases polio _ _ _ 

Total number cases—bulbar type - _ _ 

Bulbar cases following T it A 
Bulbar cases following other operations _ 
Bulbar cases following no operations 


4,331 

509 or 116% 
6 or 12% 
16 or 3 2% 
487 or 95 6% 


Year 1948 

Total number cases polio 
Total number cases—bulbar type — 

Bulbar cases following T S, A _ _ 

Bulbar cases follo-vwlng other operations „ _ 
Bulbar cases following no operations - 


„ 10 624 

1,481 or 14% 
27 or 18% 
7 or 0 59 
_ 1,447 or 97 99 


lecords of poliomyelitis cases which had already occuiie 
then searching then histones foi evidence of pievious 
tonsillectomies, it was proposed to set up a study which wo 
answei dnectly the pertinent question — “aie childien w 
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have been tonsillectomized duimg the summei months moie 
likely to contract poliomyelitis than nontonsillectomized chil- 
dien of the general child population’” 

TABLE VIII 


Diseases and Accidents Preceding Onset of Poliomyelitis 


Dog bite 
Conjunctivitis 
Epilepsy 
Measles 

Inguinal hernia repair—hydrocele 
Incision and drainage—rectal fistula 
Cleft palate repair 
Rib resection 
Broken foot (cast) 

Miscarriage 
Strained back 
Infected foot 
Pregnancy 
Herniotomy 

Tonsillectomy and adenoldectomy 

Brain abscess 

Appendectomy 

Auto accident v 1th lacerations 
Extra uterine pregnancj 
Peritonsillar abscess 


Active rheumatic fe\er 

Tetanus injection 

Torn nail—thumb injury 

Tooth extraction 

Impetigo 

Pneumonia 

Harelip repair 

Falls 

Lacerations—hand and scalp 
Injuries—nose back and hand 
Diabetes 

Streptococcus throat 

Immunization injection 

Radium treatment—nasopharynx 

Pleurisy 

Chicken pox 

Mumps 

Croup 

Sulfa and penicillin therapy 
Otitis media 


As outlined, the study would follow seveial thousand chil- 
dien who would oidmaiily be tonsillectomized duiing the 
months of June, July, August and Septembei So that vaiy- 
ing epidemic chaiacteiistics of the disease would be piopeily 
balanced, it was planned to select appioximately 20 hospitals 
tluoughout the United States foi coopeiation in the studt 
At the time of admission to the hospital, theie would be 
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attached to the legulai chai*t a special card listing pertinent 
mfoimation legaiding age, sex, coloi, date of tonsillectomy 
and space foi comments for a weekly three-month follow-up 
study Following tonsillectomy and the patient’s dischaige 
from the hospital, the card would be turned over to special 
social seivice workeis for follow-up at weekly inteivals to 
determine whether oi not poliomyelitis ensued Such a study, 
piopeily supervised and tabulated, would give conclusive 
evidence whether the incidence of poliomyelitis in recently 
tonsillectomized children was significantly gieatei than the 
normal incidence of the disease in the general child population 

Although strongly urged at the time, this paiticulai study 
has not yet been undertaken Financial and oiganizational 
problems have thus far prevented its initiation, but there is 
still hope that the difficulties may be overcome and the study 
made 

Failing to obtain the necessary support for the above men 
tioned comparative study, the writer has continued with the 
original study initiated in 1946 and 1947 

During 1948 the United States sulTeied an epidemic of 
poliomyelitis comparable to the most severe in its histoiy 
The United States Public Health Service reported a total o 
27,894 cases Continued cooperation from our state chan men 
and state health departments resulted in a compilation o 
statistics from 10,624 of all cases occurring, a percentage o 
39 This compared with 2,290 cases studied in 1946, a pei 
centage of eight, and 4,331 in 1947, a percentage of 40 

Of the 10,624 cases on which data were received, 
histones of previous tonsillectomies — an incidence . 
per cent A breakdown of the 10,624 cases revealed that 1, 
had the bulbar type of poliomyelitis In this bulbar 
27 were preceded by tonsillectomies — an incidence of 
cent Of the 5,859 cases listed as spinal type, eight, or 
per cent, gave histones of tonsillectomies In the 3,284 cases 
lecoided as “mild,” four, or 0 12 pei cent, had recent tonsi 
lectomies All tonsillectomies occiined one to 30 days puoi 
to the onset of poliomyelitis 
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TABLE EXL 


TonBiUectomles—Year 1948 

State 

Cases 

Reported 

Contracted 
Bulbar Polio 

New York 

_3,511 

0 

Delaware _ 

_2.765 

3 

Canada 

_ 2 064 

0 

Illinois 

1868 

2 

Pennsylvania 

_1,403 

0 

Massachusetts- 

„ ___ 1,259 

0 

North Carolina__ 

_ „_1 231 

0 

New Jersey _ 

671 

0 

Tennessee „ 

500 

0 

Ohio 

379 

0 

Maine 

_ 362 

0 

Michigan 

340 

0 

South Carolina- 

333 

0 

Indiana _ 

_266 

0 

Connecticut_ 

__220 

0 

Wisconsin_ 

_210 

0 

Rhode Island- 

__200 

0 

Texas 

__ 180 

0 

Washington D C 

_102 

0 

Colorado 

_100 

0 

Kansas_ 

_96 

0 

Washington- 

-88 

0 

Oregon 

81 

0 

California _ -- 

-77 

0 

Hawaii -- 

-69 

0 

Missouri _ _ _ 

_ 21 

0 

Total- 

--18 396 

5 
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In the 10,624 total cases in the suivey, 32, oi 0 3 pei cent, 
weie pieceded by opeiations othei than tonsillectomy (appen 
dectomy, heiniotomy, etc) In the 1947 suivey, 81, or 19 
pel cent, of the 4,331 cases weie pieceded by opeiations other 
than tonsillectomy, and in 1946, 26, oi 11 pei cent, of the 
2,290 cases weie pieceded by similai “othei operations” 

Keeping in mind the warning that duiing epidemics chil- 
dien who aie tonsillectomized have an inci eased dangei espe¬ 
cially to bulbar poliomyelitis, it is inteiesting to o|iseive that 
in the 1946 senes of cases, out of a total of 382 bulbai cases, 

TABLE X 


TonsillectomleB—1937 to 1949 


Repoited at the Annual Meeting of the American Laryngologlcal, 
Rhlnologlcal and Otological Society, Inc, St Louis, April 26, 1947, 
tonsillectomies performed at the Manhattan Eye, Ear and Throat 
Hospital during the summer months of 1937, 1939, 1941, 1942 

.. 11 204 


1943, 1944, 1945 - „ _ 

Reported In 1947 (National Survey) 
Reported In 1948 (National Survey) 


„ 5 439 

I 

_ -.18,396 
35,039 


Prom this total of 36 039 cases of tonsillectomies which i\ere fol 
lowed for a two month postoperative period, only five contracted 
bulhar poliomyelitis___ _ -- — ' 


355, 01 92 9 pel cent, occuired without any preceding opeia 
tion In the 1947 gioup studied, 509 weie of the bulbai tyP^ 
of which 487, oi 95 6 pei cent, occuired without any lecoi e 
histoiy of lecent tonsillectomies oi othei opeiative pioce- 
duies, in the yeai 1948, 1,481 bulbai cases occuiied 
gioup under suivey Of these bulbai cases, 1,450, oi 
pel cent, occuiied without histoiy of lecent opeiations 
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CONCLUSIONS 

After 10 years’ study of tlus subject, following o\ei 17,000 
poliomyelitis cases and 35,000 tonsillectomy cases, I am still 
of the same opinion that I was one yeai ago, namelv that 
no definite causal relationship between tonsillectomy and polio¬ 
myelitis has been established, theiefoie, I do not belle^e that 
tonsillectomy should be postponed indefinitely simply because 
the summei months are the months duiing which poliomye¬ 
litis IS pieialent If, howevei, theie is a distinct use in the 
poliomyelitis late, boi dering on epidemic piopoidions, in any 
communitv^ all electiye opeiations should be postponed 

Until endence of a conclusiye natuie is forthcoming, the 
surgeon should decide yhethei oi not to perform tonsillecto¬ 
mies duiing the summei months and yhethei the dangeis of 
delajnng the opeiation are gieatei than the still undetennined 
iisk of increasing susceptibdits^ to poliom\ elitis 
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TWO-ROOM AUDIOMETRY SETUP FOR THE 
OTOLOGIST’S OFFICE * 

Walter P Work, M D , 

San Fiancisco, Calif 

Since most of the existing clinical tests for the deteimina- 
tion of auditoiy acuity aie subjective, it is essential that the 
individual to be tested be placed in an envuonment free of 
excessive extianeous visual and auditoiy distractions It is 
axiomatic duiing puie tone audiometry that the patient be 
placed so that the turning of dials and switches of the audi- 
ometei will not visually influence his responses Likewise, 
when speech leception audiometry is being perfoimed, all 
equipment such as lacks, turntables, amplifiers and micio- 
phones should be placed so as not to distract visually the 
peison being tested, furthei, the loom or looms foi chnica 
use should be sound treated but not necessarily “dead ” 

During the existence of the heaiing clinic at Borden Gen 
eral Hospital, Chickasha, Okla approximately 6,000 patients 
weie tieated This meant that several thousand audiograms 
were recorded Fig 1 shows the routine positioning of a 
patient at that healing center during puie tone audionnetiic 
testing assuring a minimum of visual and auditory distiac- 
tions Speech reception testing was cairied out in a two-room 
setup eithei by the use of headphones oi in the free fie 
Pure tone audiometry was also used in the two-room se up 
foi some of the hearing aid selections as a free-field measure 
of unaided auditory acuity The results compared favoia Y 
in most cases with routine monaural pure tone audiome ly 
During that period of time the possibilities of a two-room 

’Read at the meeting’ of the Western Section American Lnryngol gl 
Rhlnoloelcal Society Los Angreles CalJf Jan 29 1949 footed 

Editors Note This ms received In Laryngoscope Office ana acc 
publication Feb 9 1949 
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Figure L The position of a patient during: pure tone monaural audiometr^ 
at the Hearing Clinic Borden General Hospital 

setup for pure tone and speech leception audiometiv foi the 
otologist’s office ■«eie discussed = It uas the foiegone conclu¬ 
sion that speech leception testing -would be satisfactoi'v pio- 
viding the necessaiy equipment and pei sonnel were a\ ailable 
Since theie -was no piecedent foi puie tone monauial audi- 
ometrj in a two-ioom setup, the only wav to deteimine its 
feasibility* was to establish such a unit A seaich of the 
literature made foi clues as to what such a setup should 
include brought no i esults ^ 

Earh in 1948, in pri\ate piactice, existing office space con¬ 
sisting of tvo small rooms, one of y\hich A\as alieadi sound 
treated, became ay ailable foi puie tone monauial audiometn 
(see Figs 2 to 4) This pioject has been in the piocess of 
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Fi^ 3 Interior of sound-treated room with electrlcal-audlo equipment 
Note the loudspeaker of the intercommunication s>»tem and the recei\ era 


development foi 11 months It is not being piesented today 
with the thought of levolutionizing pure tone audiometiic 
technique but simplj as a natural evolutional y step, based on 
Alm^ experiences, tow'aid the impiovement of testing accu- 
lacv The advantages and disadvantages of such a setup will 
be pointed out 
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Fig 4 Control room At this stage of development 
speech production apparatus had not been added In Audloinc 

binaural and monaural su itching dial which associated v tests The 

ter s microphone or pure tone circuits la used for " ^^lometer s 

patch cords are 36 Inches In length and are used to ® ..(. 1 , can he 

outputs with the Jacks In the panel box. The press-to-tnlk s 
seen In the upper right hand corner of the panel box T e po 
patient "Within the sound-treated room is shown 


Physical Equipment 

The dimensions of the sound-tieated loom aie given i 
Fig 2 The ambient noise level within this loom is consi e 
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ably below that of the lemaming office A loom next to 
the sound-ti eated room serves as a control room The contiol 
loom may be smallei than diagramed and if the ambient 
noise level is low within this loom also, “live voice” testing is 
facilitated The door arrangements to these rooms weie such 
that they did not need to be altered A glass window, as 
shown in Fig 5, was constructed and placed at a convenient 
level between the control and the sound-treated loom The 
dimensions of this window are 11 x 13 inches and allow 
ample visibility The window contains three panes of plate 
glass measuring three-fourths inch, one-half inch and one- 
foui th inch, 1 espectively, in thickness The three-fourths inch 
middle pane is mounted within a rubber seal The othei two 


Construction of Audio Room Walls 
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are mounted on either side in groo\ es in a wooden frame An 
air space is between each pane of glass so that sound attenua¬ 
tion IS obtamed For clinical purposes, the construction of 
the window appears adequate The wall of the sound-treated 
room wherein this window was placed is some eight and one- 
half inches thick, as shown in Fig 6 The wnndow frame was 
placed solidly within this wall and was packed about its frame 
with insulating rock wool This further insured minimal 
sound leakage In the control room a shelf for electncal-audio 
equipment was constructed at a com ement working level with 
relation to the window It is bevond the scope of this paper 
to go mto the details of the sound treatment of this room, but 
it may be stated that the same construction as shown in Fig 6 
is to be found in the other walls and ceiling 

Electrical Equipment 

Throughout the construction of electrical equipment sim- 
plicitv was stressed One of the accepted pure tone audiome¬ 
ters was procured for the source of pure tones The essential 
features of the electrical equipment between the two looms 
are shown in Fig 7 

In order that the techmcian ma> talk with the patient, 
there is a press-to-talk microphone circmt ^^^len the subject 
speaks from within the sound-treated room the examiner 
hears the patient through a microphone loudspeaker circuit 
vhich IS alwa^s open except when the press-to-talk circuit is 
in use Most hard-of-heanng patients and e\en some moder- 
ateh deaf patients can hear satisfactonh through this s\s- 
tem Ten pairs of cables run between the control room and 
the sound-treated room This large number of cables was 
installed so that flexibility could be maintained As noted in 
Fig 7, one pair of cables serves for air conduction, one for 
bone conduction, one for masking, and two pairs serve for 
binaural and monaural testing The audiometer is connected 
through these cables bv the means of telephone plugs and 
jacks The recen ers and bone oscillator v ithin the sound- 
treated room have been connected with the terminal end of 
the cables in the same manner It has been found that the 
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cahbiation of the audiometei is the same thiough this addi¬ 
tional circmt as when calibiated in the loutine mannei The 
patient’s signal light is connected by a diffeient circuit, since 
none of the 10 pairs of cables between the two looms was 
sufficiently insulated to eliminate static A switching device 
foi monaural and binaural malingering tests has been incoi- 
porated in the panel box of the control room This ciicuit 
has pioved to be extiemely useful, as will be shown latei 
The elect! ical equipment needed foi puie tone audiometrj'^ in 
this two-ioom setup, in addition to the equipment that comes 
with the commeicial audiometei, are the seveial pans of 
cables, an intei communicating system, patch cords and the 
cable for the patient’s signal 

Within the past month electncal-audio equipment has been 
installed for speech leception audiometiy (see Figs 8 and 9) 
The equipment is essentially of the type lecommended by 
Hudgins, et al ,* with additional outlets for “live voice’’ and 
a noise generatoi Since this equipment has not been installed 
long enough for a thoiough clinical test, its details and per- 
foimance will not be discussed at this time, however, as stated 
pieviously, the tvm-ioom setup has pioved its value in speech 
leception audiometry 

Standaid Opeiating Pioceduies 

The tv’^o-ioom set up such as desciibed does not essentially 
alter the technique of puie tone monaural audiometrv The 
patient is placed within the sound-tieated loom at such an 
angle that his face is partially or fully in view of the opei atoi 
(see Fig 4) The operator instiucts the patient concerning 
the testing while placing the patient in the sound-treated 
1 oom The operator then goes to the control i oom and cai i les 
out the puie tone an and bone conduction audiometry The 
patient is furthei instructed across the intercommunication 
system if the occasion arises Thiee methods aie open foi the 
patient’s signaling, namely, by the use of the "patient’s elec- 
tiical signal,” bv the patient stating “on-off” or by the “up- 
do\\ n” method of the index fingei In any instance, the signal 
is leadily conveied to the opeiator The “on-off” method is 
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Flu 8 
tenting 
room 



oC equipment necessary for speech 
The headphones are not show n since thej are In the sound treat 





FIff The equipment beln& Installed for the testing: of nuditorv acuilN 
h\ speech reception The Narlous electrical components are to be racked 
'N ith an appropriate control panel 

used loutmeh for bone conduction testing because of loutine 
masking, and when one ear is masked in an conduction test¬ 
ing Foi some children it has been found that testing is moie 
expeditioush earned out b\ placing one of the paients in 
the sound-ti eated loom \Mth the child With those patients, 
childi en as w ell as adults, \\ ho are difficult to test, it has been 
found advantageous to place one observ er in the sound-ti eated 
loom with the patient while the opeiatoi lemains in the 
control loom Routineh, ^oungel childien aie asked to face 
the \\mdoi\ so that then facial expiessions can be matched 

B\ the use of the audiometer’s microphone ciicuit, monauial 
and binauial articulation testing to detect malingering has 
been found to be much moie lehable m the h\o-ioom setup 
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The binauial headphones can be lemoved fiom the headband 
and used foi the Stengei test, using any desiied fiequency 
and intensity The Lombaid test can be given monauially or 
binauially by introducing noise (Baiany noise box) thiough 
the miciophone ciicuit in the control loom The audiometei’s 
masking ciicuit may also be used foi this test As the patient 
leads, the inflection, loudness and softness of the voice can 
be inteipieted on the intei communication system Likewise, 
in furthei testing foi mahngeiing, conveisations can be cai 
ried on thiough the miciophone ciicuit eithei monauially or 
binauially and even some tiained hsteneis may be baffled bv 
switching test mateiial fiom eai to eai 

The lesults of the tests aie caiefully lecoided in a so-called 
log book “ The log book contains the date of the test, the name 
of the patients, type of tests, and comments legaiding the 
accuiacy of the tests Results of cahbiation of equipment, 
and changes in equipment are caiefully lecoided These data 
aie essential if the results of heaiing tests aie to be consid 
eied reliable and comparable from month to month and yeai 
to yeai 

Comments 

Over 600 pure tone monaural audiometry hearing tests have 
been earned out in this two-ioom setup The patients have 
presented all types and degrees of hearing losses The young 
est children to be tested have been approximately foui to five 
yeais of age It appears that pure tone audiometry testing 
in a two-ioom setup has been entirely satisfactory m about 
96 per cent of the cases In fact, many of the patients who 
have been tested, both in the routine manner and the new 
setup, have commented that the new setup is much moie 
desirable Then reasons vaiy fiom greater accuiacy of this 
method of testing and fewer distractions to simple statements 
of personal preference Since the testing of heaiing is su 
jective, the patient’s comments are of some significance 

The equipment is simple and easy to operate by the techni¬ 
cian The average technician can master this technique o 
testing as quickly as routine audiometry Our technician who 
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has been operating this equipment has had no special training 
except as obtamed in routine clinical vrork and bv doctoi’s 
instruction. 

The eqmpment is dm able and can be used long houis dailv 
it necessarj' The electrical eqmpment has not been exces- 
si\elv expensive to install Calibiation of the audiometei even 
with the additional circuits has been constant Most medico- 
dental buildings contam X-ray equipment, diathermy eqmp¬ 
ment, coagulating machines, etc, so some arrangement for 
the shielding of electrical circuits must be made. This is a 
problem which can usually be solved without difficultj' 

The disadrantage of such a two-ioom setup foi pme tone 
audiometrj' is the length of time leqmred foi the testmg, 
howe\ei, the accmacy of the results obtained compensates for 
the expenditure of time It has also been suggested that the 
equipment is comphcated In practice, tins has been dispi oved 
This electncal-audio equipment, including the two looms as 
now used, is not satisfactory- for free-field work, but with 
modifications and remodelmg it could be made to be so Some 
operators desire to watch facial expressions of the patient 
and thej conclude that audiometrj- should be done in one 
room With the two-room setup and the wrndow between, the 
patient can be placed in a position where facial expressions 
can be watched if so desired If, after placing an obseiwer 
in the sound-tieated room with a child who is difiicult to test 
and stiU satisfactory results are not obtained, then it is pei- 
missible for the technician to more wrth the audiometei into 
the sound-treated room Eren by testing such children in the 
routme manner the results are stiU sometimes questioned as 
to reliabilitr In oui experience reiy few children had to be 
tested m this manner Dix and Hallpike' hare attempted to 
solre this problem bv der eloping the peep-shorr for the pure 
tone testing of roung childien 

Conchtswn 

As experience rvith the trr o-room setup for pure tone mon¬ 
aural audiometiw has accumulated, it appears that its adran- 
tages are less distraction for patient, better acceptance of 
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test by patient, greater ease for technician, more accuiacy in 
malingeimg tests, and greater flexibility Since speech lecep 
tion techniques are fast becoming an integral part of hearing 
tests in the otologist’s office, and since it is an accepted fact 
that these tests are ideally earned out in the two-ioom setup, 
it then follows that it is a natural evolutionary step in audio 
metiic technique that pure tone monaural audiometiy be 
incorporated in the same two-room setup Data obtained in 
one of the Army’s heai ing centers gave impetus foi the pres 
ent undertaking 
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OTOLARYNGOLOGY 

WHAT ARE ITS RESTRICTIONS AND WHERE ARE ITS 
BORDERLINES?-* 

Francis L Lederer, M D ,t 
Chicago, Ill 

Now, as nevei befoie, it is indeed timely foi the otolaijai- 
gologist to deteimine his status as a suigical specialist The 
leason foi this is the unceitainty which has betaken those 
alieady entienched in the specialty, and also those contem¬ 
plating piepaiation to entei the field While theie may be 
indmdual expeiiences to the contiaiy, existing conditions 
piesent notable causes foi alai-m A militant attitude on the 
part of leaders in this specialty is called foi, lest the “vanish¬ 
ing age of otolaiyngology” becomes a leality to lecoid foi 
posterity 

A knowledge of the histoiical factois which peiTmtted oto- 
laiyngology to attain its high place in medicine and suigeiy 
is important, if we aie to appreciate the changes which have 
alieady taken place and those which loom as possibilities We 
would be lemiss if we did not lemembei those of oui 
piedecessois who made substantial conti ibutions to the devel- 
ment of otolaiyngologv Now we aie confionted with relin¬ 
quishing lights to the domains foi which oui piedecessois 
defimtelv established piioiity 

Histoiy begins to repeat itself When the long-iobed (the 
suigeons) and the shoit-iobed (the baibeis) fought it out in 
the eaily thirteen hundieds, decadent epochs followed in the 

•Read at the meeting of the Middle Section American Larj ngologlcal 
Rhlnologlcal and Otological Soclet\ Inc Iowa Clt^ Iowa Jan 17 Ilia 

tProm the Department of Otolar> ngoIogN Unlteratt> of Illinois Co lege 
of Medicine 

Editors Note This m' rccelted In LarynBoscope Odlce and accepted for 
publication Jan -t PMS 
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wake of the many contioveisies Stalemates and petty bicker¬ 
ings letaided piogiess and leadeis m medicine lefeiied to 
otolaryngology as qiiackeiy In so doing, they weie actuall) 
responsible foi aiding chailatan piactices 

Clendening has lemaiked “The plight of a patient with an 
eye oi eai disease up to the end of the eighteenth centuiv 
was pitiable to the extreme ” Actions, which must in all can 
doi be recognized as counteiparts of the bigoted thinking of 
the pievioiis eia, aie beginning to manifest themselves in the 
twentieth centuiy The so-called “gold eia of otolai)aigolog)' 
IS tlueatened with aibitiaiy lestiictions which could eventu 
ate m the final extinction of the specialty 

This piesentation should not cany with it the possible 
stigma of the ciy, “wolf, wolf” It is well then to make it 
deal that what I have to say is based on actual experience in 
the otolaiyngological department of a large univeistiy Rapi 
developments have made it difficult to maintain the moial an 
scientific integrity of the ear, nose and tlrroat fields as a sepa¬ 
rate unit It actually poses the problem of survival, wue 
administrative departments, concerned only with peacefu se 
tlement of age-old disputes and the general surgeons accusa 
tion of expansronrstrc tendencres, try to settle the differences 
I wrsh to record my own defense of otolaryngology as a lea 
and neck specialty in medical educational programs My u' ^i 
est IS actuated by the fact that this is not a local piob em 
the contrary, it concerns the worldwide acceptance o wr 
reliably constitutes the specialty of otolaryngology I ^ 
concerned whether we emerge victorious in this controveis^^ 
but rather that the otolaryngologist and the 
reach an amicable settlement Obviously, this would e 
the good of medicine and surgery in general 

Let us consider the situation in one of our largest 
schools The discussion concerned the dean of 
school, the head of the department of surgery and the 
of otolaryngology 

The dean stated that the purpose of the conference 
try to settle those departmental difficulties wherein ' 
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seemed to be overlapping of activities He made it cleai, liov- 
e^er, that his oTvn opinion "was that recognition should be 
based upon the traimng, expenence and abilitv of persons 
engaged in any endeavor 

The head of suigerj* stated that otolaiyngology, impelled 
by the restrictions of operative mtei-r^ention caused by chemo¬ 
therapeutic and antibiotic drugs, had felt the need suddenlv 
to expand its activities by mvadmg the field of geneial sui- 
gen* He included plastic surgery and neoplasms rvith neck 
suigerj as the main areas of expansion Furdhennoie, he 
stated that men framed in otolai-r-ngology today would dis¬ 
continue the practice of otolai*vngolog\' and lepresent them¬ 
selves as specialists in plastic surgery and even in tumo 
surgery He admitted the lack of well framed men m this field 
among the geneial surgeons and stated that he had sent one 
of the members of his depariment to be trained in neck 
surgerj 

The head of otolarjmgologj called attention to the lack of 
knowledge of the histoiical phases of otolaiyngologr- on the 
surgeon’s part, and more particulailv of the past record of 
the development of the depaiiment m the medical school The 
same disciplines of tumoi suigeiy and maxillofacial surgeiw 
veie in vogue vlien the medical school hospital opened its 
dooi*s Membeis of the department of otolaiwngologr’ weie 
leaders in contributions to the head and neck literature, and 
postgraduate students at the umveisitj' weie taught these 
subjects for the past two decades 

It vas pointed out that 1,700 houis of basic tiainmg in 
otolamigologr in this same medical school included appioxi- 
mately 600 hours or more in anatomr and morphologr' of the 
head and neck Did the geneial suigeon assume piioi lights 
on the basis of equal training’ By vhat authoritr did the 
general surgeon assume piior rights foi claiming plastic 
(maxillofacial) surgerv of the head and neck’ Weie not the 
original leaders in the field (Gordon Nev, Waiien Dans and 
Ferns Smith, to mention a feu) otolarrngologists’ He le- 
minded his colleagues that in the majoiitr of schools and 
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institutions of repute, plastic (maxillofacial) suigeiy is undei 
the overall administration of the department of otolaiYngoI 
ogy , in a few it is a separate department, and in others it is 
embraced in the dental school curriculum 

The head of otolaiyngology brought out in this confeience 
the fact that 55 per cent of all neoplasms encounteied in the 
tumor clinic of this medical school aie of the head and neck 
He stated that most tumors (malignant) of the neck have 
then souice in the phaiynx oi nasophaiynx Is not the oto- 
Jaiyngologist, by training and expeiience, the logical person 
to ti eat these neoplasms ’ Is the gynecologist, the orthopedist, 
the neurosurgeon or the dermatologist expected to lelinquisli 
tumors in their lespective anatomic fields to the geneial sur 
geon’ He ceitinly is not, so why should the otolaiyngologist'' 

The general surgeon will, without reluctance, allow that the 
otolaiymgologist perform a laryngectomy, an admittedly foi 
midable procedure Yet the general surgeon questions the 
right of the otolaryngologist to operate a thyroglossal duct 
cyst which traverses the hyoid bone, or a pharyngeal divei 
ticulum, for which the otolaryngologist has developed a tech 
nique that permits a one-stage procedure 

The otolaryngologist, as bionchoesophagologist, has con 
tributed largely to the solution of medical and surgical piob- 
lems of the chest He has trained chest surgeons and 
anesthesiologists in the arts of bronchoscopy Yet he has 
stood by meekly while the same forces, who have invaded this 
field, are the ones who cry out and seek to restrict fuithei 
and isolate the otolaryngologist 

It was brought out that the otolaryngological department in 
this medical school has a teaching program and, therefoie, a 
responsibility for complete tiainmg of its students The Board 
of Otolaryngology requiies of its candidates that they have a 
comprehensive knowledge of neck surgery and plastic (maxil 
lofacial) surgery, in addition to the requirements of basic ant 
residency training, therefore, a department of otolaryngolog}' 
would be remiss in its function if it did not include these 
disciplines A knowledge of audiology, which includes speech 
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and heanng, is also required of the candidate for certification 
Bv the same token, is the otolaryngologist to be denied this 
right because such subjects aie gi\en in courses of education 
speech, journalism, and the like, in some other colleges’ 
Should the otolarjTigologist be consistentlv denied the right to 
use short-wa', e therapv or coagulating currents because, aftei 
all, that IS ph^ sical medicine ’ Should the otolam-ngologist, or 
the neurosurgeon, be denied the right to perform fundoscopN 
or graph fields of \nsion because these tests fundamentalh 
belong in the domain of the ophthalmologist’ 

Otolar\ ngologists stand bv while the plastic siii geon, some¬ 
times in the guise of the oral surgeon, takes his cut at a cleft 
palate, a maxillan sinus, a fiactured nose, etc, frequentlv 
performed without good nsion, only bv palpation, and with¬ 
out the fundamentals or basic knowledge of the anatomv of 
these parts 

As the conference continued, the head of otolannigologi 
stated further that a lack of a democratic attitude in medical 
education would be endent if dominance is to be established 
purelv on sharplv defined anatomical grounds, where, for 
example, the general surgeon would permit the otolarjTigolo- 
gist access to those tumors situated posterior to the postenoi 
pillar of the pharjnx Bj nrtue of his tiaming, is the general 
surgeon entitled to the special prmlege of dealing with patho¬ 
logic processes vhich iniohe these anatomic sites’ 

It seemed to the otolaringologist that if this problem vas 
to be considered from an admimstratix e point of Mev, a 
qualified plastic (maxillofacial) surgeon with otolarvngologn- 
cal training, the time to deiote to a busi otolarmgological 
semce and to 100 hours of teaching otolamigological post¬ 
graduate students and residents, should be appointed to the 
department of otolamigologi It does not seem rational that 
this man should ha\e his appointment to the department of 
surgen Other departments ha\e appointees vho ha\e then 
basic qualifications in entirelv different but, neiertheless re¬ 
lated fields The time of the plastic surgeon i ho i\ orks in the 
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head and neck division is not dissipated in uiiielated aiens 
Ills otolai yngological associations and activities give him n 
backgioiind no othei plastic siiigeon possesses 

In ansvvei to the head of suigeiy, the otolaiyiigologist pio- 
ceeded to say that the postgiaduate students and then the 
lesidents in otolai yngology leceive a bioad tiaining As they 
do not know wheie then futuie activities may lead them, they 
must be piovided with a thoiough backgiound Contact with 
specialists in time of national emeigency has shown a glaring 
lack of a compicheiisive tiaiiiiiig The feai expiessed bv the 
head of siiigeiy that these men aie going out into piactice 
and 1 epi esent themselves as tumoi specialists oi plastic sur 
geons IS not siippoi ted by expeiience Bi onchoesophagologisls 
have become so only by special tiaining in then field and only 
aftei they have completed then basic and lesidency tiaining 
The same can be said in the othei moie specialized fields wheic 
lesidents in otolaivngologv have gone fuithei m then tiain 
iiig to qualify themselves by vntue of special lesideiicies and 
fellowships 

The otolai yiigologist made a plea foi autonomy to allow 
foi the individual depai tment’s needs He expressed the view 
that a depaitmeiit of otolaryngology under the administialive 
control of a department of singeiy will be revealed as a 
department sterile of piogiess and stifled m its growth To 
be constructively helpful, he offered to the department of 
sur gory training for then residents in the basic subjects o 
the specialty of otolaryngology He asked of surgery a similai 
coopeiation in the tiaining of prospective otolaiyngologica 
lesidents in the basic principles of general surgeiy The 
pioblem, he felt, must resolve itself on the basis of tiaining 
and experience Nanow-mindediiess has no place in its con¬ 
sideration The head of otolaryngology believed that t'C 
apparent differences implied in this conference were to 
construed as a problem having national, if not niternationa, 
significance He was conceincd lest his medical college lepca 
the niistakes of the past, when personal and political dilTei 
onccs ind bigotry encouraged the use of chailatans an 
quacks He desired that progress in medicine <ind siugciy 
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be enhanced bv justifiable accomplisliments' So did the head 
of otolarjTigology conclude the discussion in hopes that his 
contentions would be supported 

The initial confeience resulted in a group of pioposals sub¬ 
mitted bv the dean, specificalh concerned with plastic suigeiw 
They follow' 

1 To set tip a plastic surgerv senice — not a department 

2 To be tmder the general charge of the department of surgerr 

3 The chief of service to he selected and appointed bv head of sur 
gerv after consultation ivith heads of other surgical branches 
departments (otolarvngologv ophthalmologv, orthopedics neuro 
surgerv) 

} That this chief need not alivavs be from the department of sur 
gerv 

5 That members of the facultv and staff appomted to this service are 
to serve under the general direction and supenision of the chief 

6 That qualified phvsicians from all related departments are to be 
eligible In numbers to he determined by the medical director upon 
consultation with heads of departments concerned 

7 That residents from all services concerned are to rotate through 
the service In a manner to be determined but ivithout the neces 
sltv that all residents must so rotate and with the understanding 
that a certain resident from any proper service be given such 
service as to qualify him as a plastic surgeon as far as a residencv 
is concerned It is recognized that in this training service empha 
sis mav be placed on certain tvpes of plastic surgerv t e head and 
neck general etc but onlv on the basis of a sound general train 
Ing It is expected that the number of such residencies ivllll never 
he large but vrlU be so allocated as to give equable opportunitv 
If possible a progressive pvramldal tvpe of service should be 
provided partlv to permit alternation of appointments 

S That clinical facilities I c beds are to be provided on the basis 
of a pooling of resources to provide such a service The dean fur 
ther recommended that this include the facilities at the affiliated 
ear nose and throat hospital 

'1 That the service and this arrangement be correlated vitb certain 
aspects of the tumor clinic because of the important relation of 
cancer to plastic surgerv particularlv in the area about tbe head 
and neck 

In conferences w ith members of his department it w as ap¬ 
parent to the head of otolaiwngologv that in proposals fiom 
one to five, dominance of general surgerv over surgerv in a 
specialized area was to be administrativelv supported This 
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was disquieting, because it is historically difficult to defend 
such extensions of authoiity While, on the one hand, it was 
believed that theie was some administrative reason foi this 
integiation, it seemed to them moie likely that it was the 
lesult of a peisonal aggression and peisonal pressuie In pro¬ 
posals SIX through eight, there was reflected a better spirit 
of cooperation and encouragement of interests which are im 
portant to the specialty of otolaryngology Proposal nine has 
more to it than meets the eye, for the next attack might be to 
restrict the otolaryngologist in his efforts to deal with tumors 
of the head and neck Further comment on this paificular 
point will be discussed later in this presentation 


It was not evident what the disadvantage would be either 
to the patient or to the progi’am of instruction to have the 
plastic surgery specialty continue to grow in its most con 
genial environment Certainly, in the case of maxillofacia 
surgery, it has been demonstrated in many institutions tha 
distinguished surgery and teaching it provided in the depa - 
ment which gives the most immediate stimulation thiougi 
identification with problems most characteristic of its m ei 
ests Cleft palate is a case in point It may well be repea e( 
that some of the best maxillofacial surgery in the field o c e 
palate is provided for in a wide variety of professiona envi^ 
ronments Some is done in otolaryngology, some is one i ^ 
dentistry, and some has been accomplished by plastic smgeon 
who function in a general surgical structure This same ins^^ 
tution IS now embarking upon a national program m ce 
palate training It would be essential that whoever 
responsible for the plastic work in the area would e s 
ciently free to provide the necessary teaching time x 
ence in this area shows that men now working m the e 
general surgery and who are interested in plastic woi 
find themselves able or willing to contribute substan j 

tions of then time for this purpose From an e uca 
standpoint, this does not seem to be sound 


The proposals that the chief of the designated plas ic s 
gery service should be “selected and appointed by the hea 
surgery” places the total directron and conduct of plastic s 
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gery services m the hands of one depaiiment Heie, assump¬ 
tion IS that this geneial administiator •would be sTmpathetic 
to all branches of application of plastic suigeiy Evaluated 
honestly, this does not seem to be the case in this and othei 
institutions 

It ■was not possible to deteimme fiom the pioposals •what 
the major e\nl consists of, nor was it cleai foi what puipose 
the proposals were designed On the face of the present issue, 
it appeared that the charge was merely one of “open encioach- 
ment” It may be possible to demonstiate that the present 
differentiated programs among depaidments produce an infe¬ 
rior service to the patient and pool teaching opportunity, but 
this did not seem to be the case in this paidiculai medical 
school The members of the department of otolarjmgologi' 
Mere unable to determine from the discussion of the initial 
conference what complamts of major charactei had been pre¬ 
sented against the present sj stem by the head of surgerv', noi 
vas it clear what a rension of the sistem ■viould achieve by 
putting it under general surgery These, it seemed, weie the 
major questions to be considered It would appear that one 
of the most important encouragements to further develop¬ 
ments in the plastic surgen* field was to be derived from the 
problems charactei istic of the specialtj' There is reason to 
defend the thesis that plastic surgerj is, at best, an expression 
of certain specialties, rather than being a specialtv m itself 

In proposal nine, dealing with the tumor clinic, the coirela¬ 
tion and cooperation with the tumor ser\nce appeal quite 
simple and feasible This, hove^er, is not the case It fore¬ 
casts other disagreeable experiences should tumor suigeiy 
come into a similar adrmnistrative orbit E\ er since the tumor 
service began at this unnersitv hospital, the department of 
otolamigologj has been the sole dmsion attempting close 
cooperation The net result has been that general surgerv 
has resected such parts as external eais and noses ^^^lo vill 
dispute the fact that these belong to the otolai'\Tigologist ’ It 
IS unnecessarj to dehe into the innumeiable instances of a 
similar nature, reflecting the complete misinterpretation of 
surgical domain Wliereas, as onginalh intended, the tumor 
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clinic was set up as a consultative service, it now has become 
a competitive oiganization depriving othei departments of 
needed material It is pertinent to this proposal that the chao 
tic state of affairs existing in a Veterans Administiation hos 
pital served by this same medical school be examined, because 
the veiy plan, as proposed by the dean, has been tiied for 
sevei al years How ineffectively such a plan functions is con 
tamed in the following facts, as diawn up by membem of the 
otolaryngological staff They might prove of inteiest gener 
ally, VIZ 

1 The tumor service is actually not a tumor service It is ^ 
and neck service almost in its entirety Inasmuch as the majo y 
of the lesions occui in the head and neck 

2 Theie has been no distinction made between otolarynSo'°E*^' 

tumors and what the surgeiy depaitment states li. 

gery The general surgeon has arbitrarily asserted that th s 
rightful sphere of Influence . 

3 The otolaryngological residents are better prepared in thek 

knowledge of the neck than the general surgical ujg 

neck surgery requires a complete understanding of the > 
and throat in all of its aspects 

Jf There is no question whatsoever that the present tumor 
tlon is predicated upon the desire of the general surgeon i 
the ear, nose and throat specialist away from the external s 6 

5 They agree that the otolaryngologist should do 

of all dimensions and yet they feel that thyroglossal cy 
pharyngeal diverticulum, etc, are in the sphere gt 

general surgeon We do not know by what law they a 
this decision 

6 Attending general surgeons are placed on the tumor 

obtain experience in head and neck surgery One ■ _ge(j 

that they should be there primarily to teach No tumor 

otolaryngologist is welcomed as a suiglcal consultant to 
service This, apparently, is a further attempt to restr 
bers of the head and neck department and narrow the 
their work 

7 The tumor service organization as it presently 

follow the dean s committee directive which states tha jjjg 

of the tumor service is to act in an advisory capacity .gm'ice 
tumor service is, in fact, primarily a head and neck 
any man general surgeon or ear nose and throat spec _]jqu 1(1 
is capable of performing head and neck surgery comp e , 
be in a consulting capacity It should not be a question 
tlcular patient belonging to general surgery or the ear, 
throat Each consultant of a service should be apportlo 
number of beds with corresponding residents from each s 
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6 The otolarmgological residents hare been used in the capacitr of 
vrriting voluminous reports and preparing cases for surgerr in 
vhlch ihev are not even asked to participate The otolarmgolo- 
gists examine the majontv of these patients and determine the 
nature and extent of the lesion. The general surgeons performing 
the surgerr hare not participated m the ivork-up nor are ther hr 
virtue of their training and experience prepared to do so 

'> The otolarmgological consultant has endeavored to give the gen 
eral surgical residents opportunities for training better to pre¬ 
pare themselves for such work as concerns the head and neck 
tumors Reciprocal privileges have not been tendered to our 
residents 

10 The otolarmgological service is the onlv one which jointlv has 
attempted to work out its surgical problems whereas all other 
departments have taken unrestrictedlv all cases in their domam 
and denv infringement of their rights to the tumor service 


In the medical school under discussion notable progiess 
toward a solution of the tumor problem was adtanced when 
the hospital executite committee issued the following direc- 
tne 

“The intake dmsion wiU assign new patients to the clinic 
to which they seem to belong — not to the tumor dime For 
example a patient with a tumor of the skin will go to derma- 
tolog\ clinic, one wnth a probable bone tumor will go to ortho¬ 
pedic dime, etc After the case has been worked up and 
before definitiie treatment, the patient wiU be sent to the 
tumor dime with a consultation request The tumor clinic 
recommendations will not be considered bmding upon the doc¬ 
tors who assume responsibilitv for definitix e treatment After 
defimtiie treatment has been completed the patient i\ill be 
followed through the tumor dime ” 

This constitutes a gieat step forward in that it sets up a 
tumor senice as a central registiw and follow-up dmsion 
ser\ mg m a consultatn e manner, the ultimate disposition and 
management of tumor patients being left entireh to the xan- 
ous departments Wiether or not the rightful domain of the 
otolarvngologist wnll be supported m this plan remains to be 
seen 
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CONCLUDING COMMENT 


In the light of the foiegoing icmaiks, it is fan to ask of 
oui selves Is otolai yiigologv piogiossing as a spocially? Arc 
we still being consideied as the gioup limited by a few 
inechanical opeiative pioceduies such as tonsil and adenoid 
and septal lescction specialists’ Is it not a fact that we me 
siifleiing fiom the oiiois of omission of some of oiii picde- 
cessoi’s who called upon the general suigeons to tic off Inipc 
vessels in the neck and complacently sat back while Uic men 
of vision in otolai yngology sought to elevate the standaids of 
medical and surgical practice? We cannot assume lespoiisi 


bilitv for those men who emeigod fiom shoit-tinic tiaiiiiiif: 
pel rods and lepiesented themselves as specialists, fuilhci 
moi e, we cannot subsci ibe to the philosophv of those liniid 
otolai vngologists who would call foi help because they do not 


wish to assume total surgical responsibility We can, how 
ever, with justifiable piide, call attention to the fact Uini as 
fai back ns 1916, the Amciican Academy of Oplithalmolotry 
and Otolaryngology examined candidates for admission to 
mcmbciship and, in 1924, on'icially aided in foimiiig the 


Amciican Board of Otolaryngology It seems that thcic nic 
men in otolaryngology who are able and willing to adhcie to 


pi escribed practices of elevated standaids 


Wo, in otolaryngology, have not lemaincd static, but have 
achieved progress by thinking beyond the nan owed confmos 
of cavities We have piimaiilv been physicians seeking to 
bung better medicine and siiigciy to tliosc who sought oin 
help While we h.ive profited from the contributions of those 
111 the basic sciences and in medicine and siiigciy, oui spe 
cialty likewise has contiibutcd its share of scientific advance 
nients Oui responsibility lies in continuing such piogicss 
and by helping those enteiing the field of otolaryngology ’ 
become wcll-giounded and trained in the head and neck spo 
cialty The answoi to those i eactionai les who would tliwai 
every ofToit on our pait to present otolaryngology m all of i a 
bioadcnod aspects should be to oflci super loi advantages o 
tiaining and cxpeiicnce to all those who dcsiic to equip them 
solves 111 the modern way 
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Departments of otolarjmgologj' should be autonomous They 
should ha\e adequate budgetary- allovrances for service and 
teaching personnel Special semces and chnics should be 
merely consultative without encroachmg upon or depnimg 
otolaryngological departments of material essential for ade¬ 
quate teaching The department of otolaryngologj’, on the 
other hand, should show its willingness to participate in the 
traming of residents m othei dinsions, especiallv those in 
which there is unavoidable o\erlapping spheres of interest 

This paper constitutes the third in a recent senes of con- 
tnbutions on this subject In the first, which had to do with 
“Postgraduate Training m Otolarjmgologi",” we sought to 
record the plan followed bj' us for special practice In the 
second, on “The Broadened Scope of Otolaryngologv,” we 
endeavored to show the fallacy of the geneial surgeon in 
assummg pnor nghts for aU that he surveyed, pomting out 
that surgeons themseh es decned the era of specialists in sur- 
gerj’ of acute and chronic conditions of men, women and chil¬ 
dren In this present commumcation, we wish to uproot the 
evil from the i erj* soil which nounshes it, the medical school 
We hope, therebj, to mcite provocative thinlong on the part 
of those concerned mth the destiny of otolaryngologj' 

Only from a sincere desire to see otolaryngology sum\e 
and progress, as it rightly merits, am I presenting the piob- 
lems as they exist today It should be stressed, furtheimore, 
that mv interests are not moti\ ated from the chnical side On 
the contrary, they are actuated from the teaching side, and 
onh as they will benefit the younger generation of otolaryn¬ 
gologists and make them better doctors 

1853 West Polk Street 



VENTILATION PARACENTESIS FOR THE RELIEF OF 
STUBBORN EUSTACHIAN TUBE BLOCKAGE* 


John G McLaurin, M D , 
Dallas, Tex 


As fai back as the seventeenth centuiy, attempts have been 
made to lestoie heaung by lemoval of laige oi small poitions 
of the membiana tympani, but it was not until the eailv 
pait of the nineteenth centuiy that Himly and Astley Coopei, 
woiking independently of each othei, made aitificial peifoia 
tions of the eaidium and left some scientific infoimation 
legal ding then woik They weie encouiaged by the favoiable 
lesults thus obtained and lecommended its piactice by the 
piofession It was only a shoit time befoie these men wem 


convinced that the startling impiovement obtained in some 
cases was tempoiaiy and the same degiee of deafness lecuiied 
aftei the peifoiation had closed with cicatiicial tissue It 
was to Himly’s ciedit that he latei advised the piofession to 
stop the destiuctive pioceduie of lemovmg laige poitions of 
the dium, but this piactice continued in Geimany and Fiance 


foi quite a while It seems that the pool final lesults weie 
explained on paitial oi almost complete excisions of the diuw 
membiane with often no legaid foi the ossiculai chain, oi 
on veiy small openings m the dium that invaiiably closed 
Latei, in the eaily sixties of the nineteenth centuiy, aiiothei 
wave of enthusiasm developed in this legaid because o 


impioved healing obtained m many instances following mci 
Sion 01 medium sized peifoiations made in the eaidium, but 
it was found that the dium opening would almost invaiiaby 


‘Rend at tUo meeting: of the Southern Section American Laryneologlcnl 
Rhlnoloplcal and Otolog'lcal Society Inc Wnahlnsrton D C Jnn lu 
Editor a Note This ms roceltod In Enrj ngoacope Olllce and nccepli- 
publlcatlon Feb 9 1940 
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close rathei piompth and the impioved healing would be 
lost At that time, no efforts weie made to keep the apeituie 
in the dium membiane fiom closing 

Pohtzei recognized the importance of equalizing the dif- 
feience m the an piessuie between the tsmipanic ca\'it\' and 
the external atmospheie bj making an openmg in the eai- 
diuni Though he did not state that theie was a paitial vac¬ 
uum m the tjTupanic canti* m these cases, he did sav that 
the openmg m the dium should apply m all cases wheie the 
piopagation of sound from the membiane to the stapes is 
interfeied with I quote Pohtzei as follows “The pathologi¬ 
cal changes winch indicate an opening m the membianes aie 
1 abnoiTnal tluckenmg and extensn e, fimi calcification of the 
membrane, 2 ankilosis of the malleus and incus owing to 
immediate oi ligamentous union with the t^mipanic walls, 
3 firm, lrremo^able strictures and adhesions of the Eusta¬ 
chian tube (Coopei) , J, intense and tioublesome subjects e 
noises, if thev aie due to stiictuie of the tube and cannot be 
alle\ lated bv bougieing ” It should be noted hei e that the 
thud indication was that of fimi, iiieniovable stiictures and 
adhesions of the Eustachian tube and the fourth indication 
enumeiated was intense and tioublesome noises due to stiic¬ 
tuie of the tube that could be alleiiated by bougiemg Though 
he gives these as definite indications foi paiacentesis, he does 
not explain the mechanism b\ which the patencv of the Eusta¬ 
chian tube occuis He goes on to explain that bj making the 
artificial openmg m the dium, the sound waies can diiecth 
reach the footplate of the stapes and thus be communicated 
to the labjrmth without the aid of the dium, malleus and 
incus He states that the operation can be successful onh 
when the footplate of the stapes is moiable, when the mem¬ 
brane o\ei the lound window is not thickened oi calcified and 
when there is no trouble m the labiimth He fuither adnses 
\aiious functional tests to detemime actnitv of the auditoii 
neiwe and states that wheie sound perception through the 
ci-anial bones is absent oi dmimished, onb slight improie- 
nient can be expected fioni an aitificial opening m the dium 
Pohtzei made these small openings m the dium with a cuiied. 



484 


MG LAURIN VENTILATION PARACENTESIS 


pointed Galvano-cnuteiy tip and found that the impiovement 
in healing was letained just so long as the dium peifoiation 
lemained open Vaiious attempts weie made to keep the 
opening fiom closing, such as the nisei ting of catgut stiings, 
small fish bone plugs, lead wiies, silvei cannulas, small haid 
lubbei pegs and small gold tubes, but all these pioved unsuc 
cessful, because they weie expelled with oi without a suppu 
lative piocess, and the opening invaiiably closed ' 


I have gone into the histoiy of ci eating openings in the 
dium to impiove lieaimg and lelieve noises in the eai because 
I feel that it is collect and piopei to give full ciedit to those 
men who did some woik in this lespect Though I do agiee 
theie was meiit in some of the woik that these men did, I am 
now lathei convinced that the leal explanation of why they 
obtained some good lesiilts in some cases and why they did 
not obtain some peimanent lelief in othei cases was not 
piopeily explained Unless the cause of the deafness, tinnitus 
and sometimes nausea associated with veitigo aie faiily well 
undei stood in these cases, suiely the plan of lelief is likely to 
fail The tinnitus is the most difficult symptom to contiol, 
though in many instances it can be modified oi almost cieaie 
to the point that the patient is quite happy about it 

At this time it is well to leview just a few points in the 
anatomy and histology of the eai dium, the tympanic cavi 
and the Eustachian tube If a full discussion of the anaton^ 
and histology of any one of the sti uctui es was attempted, t le 
full time foi this papei could be consumed, theiefoie, I sha 
mention only those points essential to this discussion 


Regal ding the eai dium, it is impoitant to lemembei tin 
it has the thiee embiyonal layeis in it the external cuticu ai, 
which IS easily sepaiated fiom the middle oi fibious layeii 
which in till 11 is coveied by the tightly adheient mucous meni^ 
biane layei inteinally It is especially impoitant to lemem a 
that the fibious layei is confined to the membiana tensa an 
IS composed of an outei layei of ladiatmg fibies and an inner 
layei of ciiculai fibies The aiiangement of the ladiatin? 
fibies IS similai to that of the spokes and hub of a wheel, tic 
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fibies being the spokes and the lower half of the malleus and 
umbo being the hub This means that at the hub the fibies 
come closely together, creating thickness, whereas near the 
rim or annulus they are widely separated The ciiculai fibies 
are arranged in concentric circles around the umbo and aie 
relatively sparse near the center of the membrane They aie 
much more numerous in the periphery of the drum ^ 

In the tympanic cavity, a few points are worthy of special 
mention as regards the subject under discussion The ossicu¬ 
lar chain has the only system of movable joints in the body, 
the movements of which are not under the control of volun¬ 
tary muscles Of all the movements iij this chain, the most 
important one is that which occurs at the footplate of the 
stapes Unless nerve deafness exists, there is likely to be 
fairly good hearing as long as the stapedial footplate can 
move normally at the oval window The face and edges of the 
footplate, as well as the edges of the oval window, are covered 
with a very thin layer of cartilage The footplate is held in 
articulation with the oval window by the annular ligament 
which consists of elastic and connective tissue fibies that 
extend in a radiating direction, converging at the edges of the 
footplate These fibres are much longer at the anteiioi pait 
of the stapes, which means that the annular ligament is much 
longer in front than behind This makes the movement of the 
stapes against the fenestra ovalis moie or less like that of a 
hinge that opens in front 

I wish to quote from Andrew Eggston and Dorothy Wolff 
as follows “The drum membiane is said to be 20 times the 
diameter of the oval window, but the enei gy ti ansmitted to it 
is absorbed by the ossiculai chain so that the amount i eceived 
IS probably only 10 times that impinging on the dium mem¬ 
brane 


The tensoi tympani muscle arising fiom the gieat wing of 
the sphenoid, the caililaginous portion of the Eustachian tube 
and the osseous portion of the canal in which it is contained, 
inserts into the manubiium of the malleus at its base It is 
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supi)Iicd by a bianch of the mandibulai iieive thiougli the 
otic ganglion The solo pin pose of this muscle is to pull the 
tvmp.uiic membiane medially and thus inciease its tension 

The stapedius muscle aiises fiom a hollowed out ciivitv m 
the Intel 101 of the pyiamidal eminence and its tendon is 
nisei ted into the posteiioi suiface of the neck of the stapes 
It IS supplied by the facial neivo and has the function of pull 
nig the head of the stapes backwai d, which causes the base 
of the bone to lotate on a veitical a\is diawn thiough its own 
centei The back of the stapedial footplate is piesscd inwaul 
towaid the vestibule, while the fiont of the footplate is with 
diawn fiom it By this action, the tension of the fluid in the 
Intelnal eai is piobably incieased' 

Most of the tympanic cavity is lined with simple iioncihatcd 
cuboidal epithelium As this membiane extends back thiougi 
the aditus into the mastoid anti um, the cells become a simp c 
squamous type In the hypotympanum and iieai the tympanic 
end of the Eustachian tube, the epithelium may be cilia ei 
and accoiding to Politzei, whose findings weie confiimc ly 
Manasse, theie aie vaiving amounts of glandulai elements m 
the anteiioi pait of the tympanum aioiind the tubal opening 
Theie is no basement membiane but theie is a subepi leia 
stioma The membiane is thin but it is thick enough to laa® 
poi t the small blood vessels, nei ves and lymph chaiiiie s 

Stimuli fiom vaiious causes may cieate consideiable edema 
and even the appeal ance of goblet cells In fact, metap asia 
may be evident in instances of ceitain types of chionic im a 
tion such as infection ' •* 

In the adult, the Eustachian tube is shaped like a 
at each end and is about 30 mm in length If the tii ic 
liealthv, the oiitei oiifice is constantly open, but the 
geal oiifice opens foi a few seconds about once each iniiiu 
The innei oiifice is about 7 mm m its long diametei m 
closed and assumes the shape of an isosceles tiiaiigle, m”^ 
in height and width when open The isthmus at the Junc m 
of the osseous and membianocai tilaginous poitioiis o 
tube IS about 12 mm iiiwaid fiom the tympanic oiifice am i 
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has a calibie of about 4 mm m height and 2mm m "nadth 
At the isthmus, the inner surface membrane is noimiallv 
rathei rough It is v, ell to emphasize the fact that in the adult, 
the Eustachian tube runs upwaid and outward at an angle of 
30 to 45 degrees off the horizontal Theie is a tendencv to 
overlook this fact so that the tip of the cannula is turned 
moie to a horizontal position, theiebv making it appeal that 
the tube is blocked The tube has rugae iimnmg longitudi- 
nallv tluoughout the inner surface of its membi anocaidilagi- 
nous portion so that vhen the tube is open the imgae smooth 
out, but the\ do lie in longitudinal folds when the tube is 
closed The tensor \eil palatini, innervated bv the Vth neiwe, 
IS probabh the only functional muscle of the tube and it acts 
to open the tube during the sw allowing, \ awning and sneezing 
lefiexes The mucous membrane of the Eustachian tube is 
ciliated cvlindncal epithelium which is much thicker and moi e 
looselv attached in the innei two-thirds of the tube The cili¬ 
ated cells are interspeised with goblet cells The submucosa 
IS abundanth supplied vnth Ij-mph channels A mixed tvpe of 
gland (both serous and mucus) is found lathei abundantly 
in the submucosa of the inner thii d of the tube An oi ganized 
type of hunph node, known as Gerlach’s tubal tonsil is 
described as appealing in the Eustachian tube, but accoiding 
to Wolff it appealed in onh one out of 47 tubes sectioned and 
then in a child who had an otitis media In the presence of 
infection, organized patches of hunph cells are fiequenth 
seen = 

In Januarv, 1925, I first did a paiacentesis on an eaidium 
m ordei to iehe\e a \er\' stubbonih blocked Eustachian tube 
I ha\e since used the term ‘‘\entilation paracentesis” to 
describe the procedure Prior to 1925, I had ne\er done a 
paracentesis for the distinct purpose of ci eating patenci in 
stubbomh blocked Eustachian tubes It v as w ith trepidation 
that I did the first paracentesis for this reason alone, because 
I had al\\a\s been taught in m\ otological training that the 
eardrum vas hallowed ground and that one was not justified 
in opening the drum unless the drum itself indicated disease 
in the middle eai M\ boldness in doing this first \ entilation 
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paiacentensis was based on the fact that I had obsei-ved that 
it was laie to find a Eustachian tube blockage when there 
was a peifoiated eaidium, regardless of what had produced 
the perforation I had further observed that the only instances 
of the tube being blocked while the drum was open were 
under one of the following conditions namely, 1 a tumor in 
the pharynx, whether benign oi malignant, that obstnicted 
the Eustachian tube, 2 wheie a very firmly fomied stricture 
had developed in the tube, usually at the isthmus, probably 
resulting fiom a lathei violent infection that had ascended 
the Eustachian tube from the pharynx, and S where there 
had been an adhesive type of middle ear infection that had 
created adhesions of the eaidrum to the inner wall of the 


tympanum in such a way that the tympanic onfice of the tube 
did not open into that part of the middle ear chamber that 
was ventilated by the opening in the drum 


Since January, 1926, I have used ventilation paracentesis 
on approximately 92 cases I have been agreeably surprise 
in about nine out of 10 instances to find that -as soon as an 
entered the middle eai through the drum incision, the Eus 
chian tube inflated well with very moderate air pressure le 
exceptions to this have been mentioned previously ^ 
mattei of fact, in many instances whei’e repeated bougiemg 
has indicated a very tight lesistant stricture, the tube as 
frequently inflated well as soon as the drum was incise 
continued to inflate at subsequent treatments so long as e 
drum opening existed I have encountered instances m w ic' 
I could pass a sound by what seemed to be a stricture an ao 
an would enter the middle eai on efforts of inflation, an 
the inflation seemed quite noimal as soon as the drum wa^ 
incised Passing a sound may indicate that more than o 
stricture has been successfully dilated, but one oi more o ' 
strictures will tighten down within a minute oi so after 
sound has been withdrawn The tube may inflate we 
poorly with a high squeak, only to close again in from a 
seconds to two oi three minutes 

It has been my practice to dilate these tightly stiictuied 
tubes 01 those tubes that aie geneially tight thioughout mos 
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of their length at intervals of fi\e to seven da\s for six to 
12 tunes before resorting to ventilation paratentesis Other 
measures, both local and general, were also taken to maintain 
patencj of the tube This has been mv practice because I 
thought it was the conservative attitude that one should take, 
but after reviewing some cases I have concluded that much 
time would have been saied for the patient if the dium had 
been incised earlier, however, time had not been squandered 
entirely because during that period when bougies were passed 
and the tube inflated at interv^als with varying degiees of 
success, efforts were being made to clear up anv pathologv' in 
the nose, sinuses, pharynx and throat In the past few veais, 
radium therapv has been used where there seemed to be some 
hj-pertrophied h-mphoid tissue in the pharjmgeal orifice of 
the tube, furthermore, luetic infections had to be handled in 
some cases and there was alwavs that possibiliti’^ of neoplasm 
that one could not afford to overlook." 

A large number of these were hiiiothiuoid cases and, theie- 
fore, had to recel^ e thiToid therapy, v hich seemed to impi o\ e 
the chances foi dei eloping a patencv of the tubes General 
metabolic disturbances recened proper therapy Allerg%* was 
present in a large percentage of cases, so the usual measures 
to control it were adopted This has been more readilj accom¬ 
plished since the de\ elopment of antihistaminic agents Prior 
to the ad^ent of antibiotics, I occasionallv followed an infla¬ 
tion V ith the passage of a vnre Eustachian applicator of 1 to 
2 per cent siher nitrate, hoping theiebv to piomote a gradual 
thinning out of the tubal mucosa Now I use weak sodium 
sulfathiazole or penicillin solution in these tubes v ith probabh 
a greater degree of success in promoting a health\ state of 
the tubal mucosa 

Deformed nasal septa, causing fault\ an currents, compen- 
saton hjTiertrophv of the turbinates and poor % entilation and 
drainage of the sinuses, can sureh cause trouble in the Eusta¬ 
chian tubes in man\ cases, therefore, these deformities should 
be corrected b\ surgerv Anv of these measures mav prove 
most essential in establishing a permanent patencv m the 
tubes and must be earned out either befoie or after a venti- 
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lation paiacentesis is done, my expeiience has been that m 
some cases all of the measures have failed to produce a pa 
tency of the tube, therefore, it became necessary to incise the 
dium For this leason, I have done ventilation paiacentesis 
on appi oximately 92 cases 


In a few of these cases only one incision was necessarj', 
but in most cases thiee to six incisions weie necessaiy, 
despite the fact that every effort had been made to keep the 
incision fiom closing by spreading the edges apart with a 
No 1 Bowman sound eveiy two oi three days In two cases, 
it has been necessaiy to make as many as eight incisions 
before the tube stayed open aftei the dium incision closed 
At this time I have only one drum that is still open and that 
one IS in a young lady who had her drum opened by incision 
eight times Finally, a few months ago I incised the dium 
and then punched out along the line of incision This punched 
out opening is now about one-fifth its original size and will 


undoubtedly close I have never seen one of these openings 
fail to close As a mattei of fact, I feel very cei tain that the 
drum should be permitted to close pennanently when the 
thickening in the membrane and other soft stiuctuies of the 
tube has thinned out to the point that the tube remains patent 
aftei the drum opening closes In this regaid, I do not agiee 
with Politzei, who tried so many measuies to keep the dium 
open and finally felt that he had failed in his effoi'ts in such 
cases because he could not establish a peimanent opening lu 
the dium It is piobable that Politzer was giving much moie 
thought to the establishment of vibrations of the stapedia 
footplate by sound waves that came directly thiough the dium 
opening and was giving little thought to developing peima- 


nent patency of the tubes 


It IS true that in such cases where the tube has been close 
the hearing is almost invariably improved by making a fan y 
large opening in the drum As a matter of fact, my patien s 
have frequently requested me to keep the dimm open oi 
them because their hearing was better, vertigo neaily always 
lelieved and tinnitus either gone completely oi definite' 
decreased They leam fiom experience that when the dium 
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closes before the tube has lecoveied to the extent that it will 
stay open then pievious symptoms aie likely to lecui The 
dium, however, should be peiTnitted to close aftei the tube 
has become healthy enough to stay open, otheiwise if an 
acute cold supeivenes theie is consider able danger of infected 
mateiial being blowm from the phaiwmx out the tube, causing 
an acute otitis media I have seen this happen but have also 
noted that such an otitis media ahvays clears promptly be¬ 
cause of perTect drainage tluough the dium opening and a 
patent tube ^^'^ren the tube remains open after the drum 
closes, the patient is likely to complain of some loss of hear mg 
and incieased tinnitus at the time of dium closuie, but lieaimg 
by an conduction will giadually improve and the tinnitus will 
piobably become less noticeable 

Pi 101 to the opening of the drum, the patients on whom I 
did ventilation paiacentesis complained principally of the fol- 
lowung srmiptoms 1 a loss of hearing in varying degiees, 
2 autophonv, 3 tinnitus, 4 and in many instances vertigo, 
occasionally associated wutlr nausea and vomiting wdien the 
vertigo is most maiked The rei-tigo was lelieved almost at 
once by ventilation paiacentesis The hearing was impioved 
in nearly every instance and the tinnitus eithei disappeared 
01 w'as 1 educed to a point of toleiance I must admit, how- 
evei, that the tinnitus is the most peisistent of the srTnptoms 
mentioned, but that can piobabh be explained bv the fact that 
tinnitus can be due to so manr vaiious causes Mr idea of 
what existed piioi to paiacentesis was a condition that was 
secondaiv to a piimaiv blocking that had taken place in the 
Eustachian tube, piobabh the result of some acute infection 
01 a pait of tiro picture of catarrhal otitis media Of course, 
catarrhal otitis media can cover various trpes of trouble that 
occur m the middle ear and Eustachian tube When the tube 
became blocked and did not open after the infection subsided, 
then a partial racuum developed in the middle ear, extending 
through the aditus to the mastoid antrum and to some extent 
iinohing all of the mastoid cells As a lesult of this partial 
negative piessuie an edema was piobabh produced in the 
middle eai that extended to the mastoid cells The edema 
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itself was capable of interfeiing with free movement of the 
ossiculai chain and especially with the movement of the foot 
plate of the stapes at the oval window The vacuum in turn 
produced a definite tug on the membrane of the Eustachian 
tube at the point external to the constricted part, thereby 
intensifying the tightness of the tube Unless this vacuum 
could be broken by air getting into the middle eai, a vicious 
cycle would be established In other words, the blocked Eusta 
chian tube created a vacuum which increased the tightness of 
the tube 


As mentioned befoie, I have in a few instances heaid a 
short, high-pitched whistle at the time of incision As a rule, 
howevei, this did not occur because the difference in the air 
piessure on two sides of the drum was evidently more or less 
equalized by an effort on the pait of natuie to pi event a high 
degree of vacuum by developing enough edema in the middle 
eai to offset it It was perfectly logical to assume that theic 
had also been enough edema aiound the footplate of the 
stapes and oval window to pi event the free movement of the 
footplate and there was probably enough edema to prevent 
the normal movements in the other joints of the ossicular 
chain, furthermore, there was surely an impairment of a 
prompt response on the part of the drum to sound waves 
striking its outer surface because of the difference m air 
pressure on the two sides of the drum Neither could the 
drum move as freely inward as it should because theie was 
a fixed an piessure in the middle ear due to blocking of the 
tube 


I did not do this ventilation par acentesis on any patieii s 
to relieve any special type of middle eai infection As a 
matter of fact, the fire of any previous infection was pioba y 
out in nearly every case where the procedure was adopted 
was certainly not seeing the type of case that Dr Watt Eag e 
so excellently described in his paper entitled, “Secretory Oti is 
Media” and reported in the March, 1946, Annals of Otology> 
Rhinology and Laryngology The reason I state that these 
were not the cases on which I was doing this paracentesis is 
that there was no fluid level with or without bubbles m t le 
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fluid, and that in practically no instance have I found an 
escape of fluid through the drum opening that I made The 
condition that Dr Eagle describes was one that was piobably 
the result of a virus disease with the formation of a thick, 
viscid fluid that fiequently had to be lemoved by suction He 
lepoids 172 such cases and I have seen a few of these cases, 
but have felt justified in the past few yeais in giving adequate 
drainage by paracentesis because a fluid did exist in the tym¬ 
panic cavity I have also used some suction through a low 
horizontal drum incision which I believe cieates a better 
chance for the continuous escape of the viscid fluid that is 
lather typical of this type of secretory otitis media ® 

Dr James D McCall, of Mineral Wells, Tex, lead a papei 
on Dec 3, 1948, at the meeting of the Texas Society of Oph¬ 
thalmology and Otolaryngology at Fort Worth, Tex The title 
of his paper was “Secretory Otitis Media,” but in conversa¬ 
tion with him, he tells me that he intends to change the title 
to “Alleigic Transudatory Otitis Media ” He states that theie 
are three stages of the disease, namely 1 stage of tight 
tubal blockage with a retracted eaidrum, indicating vacuum 
in the middle ear, 2 stage of transudation of fluid in the 
tympanic space with no elements of inflammation m the fluid, 
3 adhesive stage, due to slow absorption of fluid, leaving 
fibnn behind that causes crippling of heaiing due to adhe¬ 
sions in the middle eai He makes a plea for eaily paiacen- 
tesis in 01 der to prevent the adhesive stage, and furthei states 
that theie is little leason to feai secondaiy infection Since 
he feels leasonably certain that allergy is the etiologic factoi, 
he attempts m eveiy way to contiol the alleigy and uses anti- 
histaminic agents as valuable therapy “ 

Here again we find how valuable paiacentesis can be in 
promoting patency of the tube and also in ci eating ventilation 
as well as drainage through the dium incision 

Slide 1 This is a diagrammatic pictuie of the eaidrum 
(Kernson) Attention is called especially to the aiiangement 
of the radiating and ciiculai fibies that constitute the middle 
lajei The circulai fibies aie much moie numeious towaid 
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the annulus than in the region of the umbo, ■s\heieas the 
radiating fibies that are external to the circulai fibres are 
much closer together near the umbo than at the annulus 
These points should be remembered because they have an 
influence on the shape of the opening created by incision of 
the dium 



Slide 2 This shows the tiiies of incisions and punched 
opening in dium Fig I shows circumlinear incision (A to 
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B) in lowei posterior quadrant with more gapping toward 
the umbo due to pull of ladiating fibres Dotted line is where 
incision was made Fig II shows straight incision (A to B) 
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across the lowei portion of drum, gapping toward the umbo 
Stays open better than that of Fig I and also has advantage 
of better draining off of any fluid in the midle eai Fig 
in Angular incision (A, B, C) made by cutting fiom A to B 
and then from C to A Spieads open widely and stays open 
longer than that of Fig I oi Fig II Fig FV Ciicumlineai 
incision from A to B, enlarged with punch foiceps Stays 
open longer than any others described Somewhat more dan¬ 
gerous to make because of possible damage to ossicular chain 
due to poor chance of seeing how the punch is engaged This 
punched out incision is rarely necessaiT 

Slides 3 and 4 show the audiograms on the light and left 
eais of Case 1 

Mrs C K. age 48 Seen first on Feb 16, 1948, stating that deafness 
throbbing sound and tinnitus started in both ears rather suddenly about 
four years ago when she had a hea^y postnasal discharge foUoning an 
acute cold Stated very positively that she ne^ er had any trouble with 
hearing prior to that time Much hea\j mucopurulent discharge seen In 
middle and superior meat! of each side Stereo X ravs of sinuses shoned 
all sinuses clear except considerable blurring throughout entire ethmoid 
cell area of both sides B M R was 0 Vesperal temperature normal 
B P 110/65 Blood Wassermann normal Moderate amount of hvper 
trophied lymphoid tissue seen in each Eustachian tube orifice First can 
nular Inflation of right Eustachian tube showed complete blockage Sound 
ing of tube showed tight stricture In isthmus which was dilated and 
then air entered middle ear with a squeak No air entered left middle 
ear on first cannular inflation but sound showed tube tight throughout 
but apparently not strictured Cannular inflation with sounding and 
occasional application of 1 per cent slher nitrate throughout both tubes 
done 21 times at intervals of four to fl\e da vs Proetz displacement treat 
ments and Dowling tampons used alternately to help control ethmoidltls 
■which did respond nicely to this therapj Radium applied to each orifice 
four times according to Crowe technique After all this therapy ears 
were apparentl} no better both tubes seeminglj blocked to about the 
same degree as on first treatment. 

On May 3 right tube completelj blocked Incised drum and then tube 
Inflated wide open without passage of sound Patient stated hearing 
improved at once and throbbing sound which was patients own pulse 
disappeared Tinnitus much better One week later left drum incised 
and tube then Inflated wide open Patient experienced same relief as on 
right side except that tinnitus was e\en more greatU relleied The 
Improiement was maintained in each ear when tlie drums and tubes 
were open The right drum has been incised three times and the left 
drum twice The patient could hear normal comersational \oice at 15 
feet with the right ear immediately after the tliird incision but this was 
true of the left one after the first incision No fluid found in the t\ni 
panic ca\ity after an> incision Both drums ha'o been closed two months 
Left tube is wide open and hearing In left ear Is quite satisfactor\ with 
no pulsations and \er\ little tinnitus The right tube is not strictured 
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now, but la not open freelj at eatli treatment Wlieu It Is open, P 
does not complain ot tlnnltua and pulsations in tliat cur and , (g||e,i 

Huilafactory but when Uie tube Is closed tliose symptoms with dim 
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hearing are present I think the right ear will require \entilatlon para 
centesis one to possibly three more times, but as long as it will Inflate at 
times, I am hesitant to reopen the right drum The patient is anxious 
for me to do so 

It nUl be seen on these audlographic charts that this patient showed 
a marked improvement in her hearing from Feb 14 to Nov 23 1948, 
with the exception of a slight drop in hearing in the right ear in the 
high pitch of 8192 dv These charts show negative Rinne m each ear 
which probably means some flxatlon of the stapedial footplates but 
because of history of deafness audiographic cun es and the flndings of 
tightly blocked tubes with marked bilateral ethmoiditis it is doubtful 
that there is a true otosclerosis I reallj belie^e that the patient is mis 
taken about not having had anj deafness until four years ago and that 
she probably does have a moderate degree of otosclerosis, but I m equally 
posltlie that the air conduction deafness did start about four jears ago 
nhen the tubes became blocked In other words, this really is probably 
a mixed deafness but the air conduction deafness has been greatly 
relieved by ventilation paracentesis 

Slide 5 shows the audiogiams on the light eai of Case 2 

Miss A. F age 30 Patient seen first on Julj 25 1945 with complaint 
that she had been dizzj for several davs at a time for four months Had 
also been graduall> losing her hearing In the right ear for several jears 
lilxamlnatlon shoned that she had chronically diseased faucial tonsils 
and a \ery badly deformed nasal septum She was adiised to haie her 
tonsils removed which nas done in October 1945 She nas also advised 
to have a submucous resection to help her in clearing a bilateral residual 
ethmoiditis but this operation has never been done At her first ^ islt it 
nas found that her right eardrum was retracted and the tube would not 
inflate until a stricture In the midportion was dilated The left drum 
was normal and the left tube was slighth sticky but dilated readih 
Proetz treatments nere started twice weekly and the right Eustachian 
tube was treated each time A bougie was passed once weeklj across 
the stricture in the right tube but the tube would ln\arlablj be closed 
when Inflated with a cannula a few da>s later Inflations of right tube 
were attempted about 30 times without anj apparent benefit I am not 
showing her earlier audiograms but only the one made on the daj prior 
to the first ventilation paracentesis and the last one made on Dec 14 
1948 No improvement in hearing was obtained prior to opening the 
right drum at which time tlie Eustachian tube promptlj inflated wide 
open The patient immediately stated that her hearing was markedl> 
improved She even called me bv phone a few dajs later to tell me of 
things that she could then hear that she hadn t heard prev iouslv This 
marked Improvement of hearing continued so long as her drum and tube 
were open but when the drum closed the tube would also block The 
drum was incised five times and the tube stajed open so long as air could 
get into the tjmpanlc space through the incision Flnall> in October 
194C a clrcumlinear incision was made in the lower posterior quadrant 
but it was widened and extended downward and forward with a punch 
forcep This was followed after four or five davs bj a disturbance of 
taste on the right side of tongue that lasted to some extent for about 
throe weeks I did not think that 1 had cut the chordae tvmpani nerve 
and felt reasonablv sure that there must have been some postoperative 
edema around the nerve The hearing has been eonstantlv satisfactorv 
to the patient except on two occasions when she had an acute cold at 
which time some mucoid discharge came through the drum opening This 
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has cleared promptly and the ear la perfectly dry now The drum op 
Ing Is now Just about 2 mm In diameter and I'm sure It will be dos 
when 1 see this patient again I want to repeat that I’ve never seen 


Slide 6 A.viaioprT*n.m« of rlffVit ei 



MC LAURIN VENTILATION PARACENTESIS 


501 


of these openings refuse to close This young lady had a negative Rlnne 
in the right ear vrhen she was first treated but it Is now positive There 
Is a greater loss in the upper tones but this has also shown some impro\ e 
ment which makes one doubt that a real nerve deafness exists She does 
have some lymphoid tissue hypertrophy in the right Eustachian orifice 
but she has never agreed to ha^e radium therapy These audiograms 
show a marked improvement in hearing In the right ear from Oct 2 
1946, to Dec 14 1948, during which time the Eustachian tube has been 
kept open by ventilation paracentesis It should also be noted that the 
Rlnne test which was negative origmally is now positive a changre which 
was hardly to be expected 

CONCLUSIONS 

1 Ventilation paiacentesis has proved to be most valuable 
in relieving stubbomly blocked Eustachian tubes that did not 
respond satisfactoiily to efforts of dilatation, inflation and 
other local measures, as well as to therapy to improve the 
general health of approximately 92 patients 

2 The procedure is a safe one and the drum will invariably 

close with no apparent damage to it The drum should finally 
be permitted to lemam closed when the tube legams a healthy 
state , 

5 As a rule, there will be an improvement m an conduction 
heanng, relief of autophony, control of vei*tigo if of a type 
that IS associated with tubal blockage, and relief or some 
improvement of a co-existmg tinnitus 
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SUBCUTANEOUS RUPTURE OF TRACHEA FROM 
LARYNX BY EXTERNAL TRAUMA, WITH 
STENOSIS AND RECOVERY * 

B R Dysart, M D , 

Pasadena, Cahf 

On Jan 8, 1947, I was called to see a boy of 15 who was 
having difficulty in bieathing About 30 minutes befoie, while 
iiding a motoi scootei out of an unlighted paiking lot, he 
had lun into a chain stietched acioss the enhance The chain 
had caught him acioss the neck and thiown him off the 
scootei He could bieathe faiily well while sitting with Ins 
chin held well up lie had coughed up a little blood, could ta 
only in a whispei, and theie was veiy shaip pnni on 
swallowing 


CASE REPORT 

Examination showed no laceiation of the skin, s^^elling 
laiynx was modeiate, and there was no ciepitus n 

pi evented careful palpation The lai-ynx was easily Inspecten 
mliror, and there was no movement of the cords on bieathing 
tlon The coids were open at about 15 degrees, and a little fres . ^ 
was seen stieaked ovei the left coid A diagnosis of probable dls o 
of the laryngeal cartilages was made and the patient was adm 
the Huntington Memoiial Hospital 

A little oxygen was given at Intervals, and he got through 
very well At seven o’clock the next morning he was no worse, D 
theie was no motion of the vocal cords At noon, 16 hoiiis ai 
accident bieathing was woise and tiacheotomy was decided upo 

As usual, a bronchoscope (7 mm ) was passed to Insure a good 
during the procedure A little below the cords the scope entered 
filled with blood clot and the lumen of the trachea was found wltn 

•Read at the meotlng’ of the Western Section American I^rj 'WoIoElr'' 
Rhlnolog-Ical and Otolog-Ical Socletj Inc Los Angeles Calif Jan JO 

tFrom the Department of Otolaiw ngolog\ School of Medicine Unho 
of Southern California Ser\Ico of Dr J Mackenzie Brown 

Editors Note This ms receUed In Lnrjngoscope Office and accop e 
publication Peb 10 1910 
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flcultj’ The scope was passed dow n to the bifurcation and a few blood 
clots were sucked out. After Injection of 1 per cent no^ ocain incision 
was made and the trachea was found to have been torn completely 
away from the larynx with a separation of an inch or more The tear 
was transverse and occurred just below the cncoid cartilage The tra 
cheotomy tube was placed as low as possible In order to keep the 
edges in good position and to prei ent stenosis a section of rubber tubing 
was left Inside the trachea The trachea as sutured back to the larvnx 
with three strands of No 1 chromic catgut The intratracheal tubing was 
a section of rubber urethral catheter the largest size that could be 
Inserted without pressure In order to hold it in place a suture of 
chromic gut was passed through the tube and the torn edge of the 
trachea 

Intranasal feeding was done for a few days and then patient swal 
loi\ed food without much difficulty In spite of penicillin there was some 
bronchitis Dr Jesberg and Dr Alden Miller v,ere consulted and it was 
decided to take out the Intralaryngeal tube In three weeks This was 
done by passing a laryngoscope and grasping the upper edge of the 
tubing At first the breathing space was good but in two weeks stenosis 
had occurred to the point of almost complete closure It was decided to 
keep the strictured area dilated with rubber sections passed up through 
the tracheotomy wound following technique de^ e'oped by Dr Jeshurg i 
He was turned over to Dr Alden Miller who has done a great deal of 
this work with Dr Jesberg 

It was Impossible to dilate the stricture sufficiently with retrograde 
bougies and rubber tubing sections so tracheostomv and remoial of the 
scar tissue uas done on April 8 1947 The scar was narrow and dense 
and located just below the cricoid cartilage After excision of the scar 
a rubber tubing size 34 French was Inserted and anchored to the tra 
cheotomy tube The tubes u ere changed e\ ery tu o or three weeks and 
finally left out six months after the Injury Three ueeks later he de\el 
oped a case of bulbar pollomjelltls that uas almost fatal He recoiered 
however with no residual paralysis On Nov 10 1947 the tracheotomv 
tube was removed and later the wound was closed 

There has been no return of motion of the \ ocal cords The t oice Is a 
rough whisper The cords are fixed with aiwtenolds about 4 mm apart 
and there Is adequate alrwav 


COMMENT 

The tendencj foi injuiies of the laijTix and tiachea to 
stenose is well known The same tendency is piesent in com¬ 
plete laceiations of the eai canal and of the nose These 
injuiies must be kept open with some foim of dilating mate- 
iial Rubbei tubing is rathei iiritatmg and cannot be left in 
place much longei than tt\o weeks Acitlic molds made of 
dental plastic require time and a special laboiatoit foi then 
construction If a similai case weie encounteied, I would ti\ 
to obtain a piece of plastic tubing of the piopei size and leave 
it in place foi si\ months It has occuiied to me that the 
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intiatiacheal tubing, of plastic mateiial such as the anes 
thetists use, would be an ideal mateiial and would be on hand 
in most hospitals in ditfeient sizes This could be anchoied 
to a tiny iing soldeied to the back of the tiacheotomy tube as 
desciibed by Jesbeig It would then be unnecessary to leave 
the wound open as widely as is advised by Eiich in using Ins 
special aciylic mold of dental compound 

Seveial unusual featuies weie piesent m the above case. 
In spite of the complete luptuie of the tiachea, theie devel 
oped no subcutaneous emphysema The fact that theie has 
been no letuin of motion of the vocal coids indicates injury 
to the lecuiient laiyngeal neiwes It is possible that neives 
weie torn away fiom the laiynx by the wide sepaiation of the 
torn paits In spite of the extensive damage, theie was not 
enough bleeding to cause much coughing oi choking The 
extent of the damage was not suspected until the incision foi 
tiacheotomy was done 

Theie have been only a few lepoits of luptuie of the tiachea 
01 bi onchi without lacei ation of the skin In none of the cases 
was an actual complete luptuie seen and veiified, but it is 
piobable that it did occui in some of the cases lepoited 

Holmgei- lead a papei at least yeai’s meeting of the Amen 
can Laiyngological, Rhinological and Otological Society, InCi 
111 which he desciibed tluee cases with sustained luptuie o 
one of the main bi onchi due to external chest tiauma, "O 
of which cases weie childien five and six yeais of age fa a 
of them complete stenosis developed In two of his cases 
lemoval of the completely atelactatic lung was done It "^s 
not possible to dilate the stiictuies He mentioned that R 
Daniel had in pi ess a lepoit on successful expeiimen 
lepaiis of luptuied bi onchi with glass, metal and plas 
matei lal 

Fostei*^ lepoits a case that sustained a luptuie of the tia 
chea just below the ciicoid fiom a glancing blow ovei i 
chest He lapidly developed massive emphysema fioni " 
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forehead to his knees He was suffocating when an emeigency 
tracheotomy was done He lecovered, but developed stenosis 
just below the cncoid 

Cummings^ reported a case of nipture of the tiachea caused 
bj the patient being thrown forward against the back of the 
front seat of an automobile This case developed emphysema 
from the lov er face to the midchest, but did not have a ti a- 
cheotomy done until the next dav Stenosis developed just 
below the cricoid 

Ench' has described the method he has de\ eloped at the 
JIavo Clinic for the treatment of tracheal or laryngeal steno¬ 
sis Aftei excision of the scar by open operation, the law 
area is skin-grafted and a rubber sponge left in the trachea 
for 10 days A mold is then made of dental plastic material 
and left in place for six months This method was described 
again at the last College of Surgeons’ meeting in Los Angeles 
by Ench 


SUMMARY 

A case of rupture of the trachea with wide separation of 
the trachea from the larynx is reported The literatuie foi 
the past 10 rears is summarized 


BIBLIOGRAPHY 

1 Jesbew: Simon Treatment of Cicatricial Stenosis of the Larvnx 

Trans Amcr Laryngol, Rhinol and Otol Inc 410-113 1937 

2 Holinceb P\i.l H Zoos Albett R and Johnston Kenni-iti C 
Rupture of Bronchus Due to External Chest Trauma The L\n\NooscorE. 
oS 817 S33 Aug 1948 

3 Foster John H The Management of Cicatricial Stenosis of the 
Larynx. Ann Otol, Rhtnol and LaryngoJ, 48 643.648 Sept. 1930 

4 CcMMiXGS George O Atresia of Trachea Following Injure Dlllta 
tlon with Core Molds Ann Otol Rhinol and Larynool 40 SOI 804 Sept 
1040 

6 Erich John B Treatment of Extensive Stenosis of the Larmi or 
the Trachea. Arch Otolaryngol^ 41 3434570 MaN IO 45 



SCLEROMA OF THE LARYNX, TRACHEA AND 
BRONCHI 


Alden H Miller, M D , 

Los Angeles, Calif 

Scleioma is a chioiiic infectious gianulomatous disease of 
the lespiiatoiy tiact The fiist lepoits of this disease 
desciibed lesions in the nose, and thus the teim ihinoscleroaia 
was given to it In these eaily papeis the piocess was always 
consideied to be piimaiy in the nose The first cases weic 
lepoited by von Hebia in 1870, and in 1882 von Fiiscli dis 
coveied and desciibed a Giam-negative bacillus occuiimg ni 
the nasal secietions and involved tissues of patients with t iis 
disease This oiganism, lOebsiella ihinoscleromatis, ®' 
listed as the bacillus of Fiisch and is consideied 
students of this disease as its cause It was soon estabis'o 
that the diease can extend oi can piobably piimaiily 
any part of the lespiratoiy tiact In 1932, the Interna ion 
Congiess of Otology, Rhinology and Laiyngology at Ma n 
Spain, officially adopted the teim scleioma Theie now mvc 
been many cases lepoited and many excellent desci iptions o 
the disease as it affects the nose but few desci ibing cons an^ 
01 typical laiyngeal involvement and veiy few desci ibing 
lesions pioduced by scleioma in the bionchi Foi this 
thiee leceiit cases fiom the Los Angeles County Geneia 
pital aie being lepoited as they illustiate common fin mgs 


*Rcnd at the mectlnR- of tho AVostorn Section American 
nhfnoloplcal and Otolot?ical Society Inc Lost Anffclcs thorn CniJ 

trrom the Department of Otolaryngolofiry University of Sou 
fornla School of ISIcdlcIno rented fo*" 

IQdltor 8 Note This ma rocelvod In L^nrynposcopo Office and ac 
publication Tcb 7 1940 
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the lar\Ti\, trachea and bionchi, and because all three of these 
cases ^^e^e tieated with stieptomycin with inteiesting lesults 

INCIDENCE 

It as fiist thought that the disease existed onl\ in southern 
Europe, but it is now known that while not common it may 
be found anwheie and in piobably any nationality' It is 
endemic in the Balkan states and thousands of cases have been 
reported fiom that area Lai-A-ngeal scleroma was fiist de- 
sciibed by Geihaidt in 1876 Watkins,” in 1921, lepoided 
the fiist case of scleroma in this country in a native Ameiican 
and descnbed it as being pi imai ily of the lai’ynx and ti achea 
The first case i ecognized in Califoi nia v as i eported by Alder- 
son^ in 1914 

The disease occms almost equally in both sexes and at 
almost any age, but vuth the greatest incidence between the 
fifteenth and thirty-fifth year Poor hygiene seems to be a 
factor as by far the greatest number of patients seem to hare 
a backgiound of uncleanliness or poor sanitation 

PATHOLOGV 

Giossh the lesions are usualh described as being of an 
indurated, infiltiatiie nature, causing gi'anulomatous submu¬ 
cosal thickening and stenosis of an passages Szmuilo^” 
classifies the lesions into a discrete nodular tvpe and a diffuse 
mfiltratne ti'pe and desciibes three stages in their deielop- 
ment 

1 Fust, a diffuse stage with earh infiltiation of the sub- 
mucos and atiophic changes in the mucosa In this stage there 
is secretion of foul smelling dischaige and much ciust foinia- 
tion It is felt that this earh stage of scleioma is mam times 
confused with and misdiagnosed as atrophic ihimtis with 
ozena Dr Wexler, of our eai, nose and throat department, 
re-examined 27 patients who had during the one rear, 1947, a 
clinical diagnosis of atiophic ihinitis and rerealed positue 
biopsies and cultures for scleroma in se\en of these patients 
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2 The second is a circumscribed stage in which there is 
fiist a discrete small nodular infiltiation emerging from the 
surface and in which theie may be only one nodule piesent 
Soon a large number of nodules coalesce into laige granular, 
him masses which are so haid that they give the feeling of 
caitilage This more diffuse gianulomatous piocess may pre¬ 
sent large granulomatous masses which may be seen eithei 
a extending widely throughout the submucosal aiea, oi b 
thinning and elevating the mucosa so that theie is marked 
encioachment upon the air passages Usually the mucosa is 
intact and rarely is theie ulceration unless theie has been 
tiauma to the lesion 

■S The third stage is a stenotic, fibrotic stage m which con 
nective tissue infiltration replaced most of the submucosa 
diseased area and a concentric stenosis is usually piesen 
Here, too, the mucosa is usually intact and smooth, althougi 
many times injected and indurated 

Putschowsky^ would further divide the above second stege 
into two parts An early soft stage of indefinite granula ion 
tissue, and later cartilage-hard phase when foam cel s an 
hyaline bodies are present 

Microscopically, a characteristic pictuie is desciibed ^ 
wi iters Overall, the picture is that of a granuloma 6 
is papillary hypeiplasia and hypertrophy of the surface e 
thelium Beneath the epithelium the lamina piopria is 
beculated and intensely infiltrated with many plasma ce s a 
the large foam or Mikulicz cells These Mikulicz ce ®’ ® , 
posedly characteristic of scleroma, have centrally P ® 
nuclei around which the cytoplasm is divided into 
empty compartments giving the cells their "foamy or ^ 
appeaiance Within these large vacuoles are found t e a ^ 
of Fiisch, the invasion by which causes the vacuo a 
There is usually present anothei characteristic cell, ® 
called Russell bodies, which are plasma cells with 
trically placed nucleus and a cytoplasm which stains m ens 
with eosin This typical histological pictuie of scleioma 
best found duiing the second oi “haid” infiltiative stage 
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the eailv oi atiophic stage, the Mikulicz cells and Russell 
bodies may not have appealed, while in the thud stage there 
IS an mciease of fibrous connective tissue and a diminution 
in the number of specific cells and bacilli 


BACTERIOLOGY 

Not everyone agiees that the bacillus of Frisch is the etio¬ 
logical agent, although it is almost alwavs cultuied in this 
disease Figi and Thompson® and Cunning and GueiiT^ agiee 
■with some of the eailiei •v\’'oikers that this bacillus is a sec¬ 
ondary’^ invader and is found m othei diseases as lepiosv, 
glanders and bubonic plague, ho'never, Levine and Hoyt® are 
convinced from then experimental studies that the bacillus 
of scleroma is not found in the normal nose oi throat and 
that it can be isolated in all cases of scleroma and has a char¬ 
acteristic cultural pattern The same opinion was held br 
Lasagna in 1925 


SYMPTOMS AND FINDINGS 

The three case reports -will seive to illustrate the sj'mptoms 
and findings usually found in scleroma involving the larsTix, 
trachea and bionchi and to intioduce the subject of treatment 

Case 1 R T a 17 -vear-old Mexican female born in southern Callfor 
nia first appeared at the Los Angeles Countj General Hospital on April 
27 1936 because of difficulty in breathing A large granulomatous mass 
in the anterior commissure of the lar\nx nas clinically diagnosed as 
papilloma remot ed and the biopsv reported as an ulcerated benign 
Pol}-p 

In June of 1936 a total of 3 000 r of deep X rav therapy bv the Coutard 
method was given to the larvnx because of much thickening of the 
anterior half of both true and false cords 

In September 1936 a diagnosis of atrophic rhinitis and pharvngitls was 
made 

In January 19-11 a diagnosis of asthma y\ as made in the out patient 
clinic and in February 1911 the patient yyas hospitalized for a time y\ith 
the diagnosis of bronchopneumonia 

On Sept 21 1942 the patient yyas readmitted because of Increasing 
difficulty in breathing for the past nine years No relief was obtainable 
y'ith epinephrine There yyere signs of right upper lobe bronchus obstruc 
tion and consolidation in the right upper lobe Bronchoscopy reyealed 
the larynx to be normal except for reddening and thickening of the true 
cords but their moyement yyas restricted so that the bronchoscope could 
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barely be passed Beneath each cord was a granulomatous like thicken 
mg and the entire tracheal lumen was narrowed so that the scope was 
not passed Following a course of sulfadiazine therapy, the patient was 
rebronchoscoped one month later on Oct 9, 1942, at which time there 
was less thickening of the mucosa of the larynx and trachea but the 
right main bronchus was completely obliterated by what appeared to be 
a fihrotic scar with numerous small perforations suggesting a sieve This 
obstructing tissue was very firm but did not bleed A partial airway was 
established by biting It away It was reported as chronic inflammatory 
tissue Breathing was Improved, and the patient did not reappear for 
three years 


Bronchoscopy on May 16, 1946, revealed only slight injection of to 
larynx and trachea, but the right main bronchus was greatly stenosed 
for a distance of 1 cm below the level of the carina, with one central 
openmg and many sleve-llke perforations The left main bronchus was 
almost completely stenosed about 1 cm below the carina, with only a 
slit like openmg remaining Attempts at biting away this stenotic tissue 
and dilating the bronchial lumens was repeated with great improvement 
in breathing until October, 1946, when bronchoscopy revealed ® 

extending into the lower lobe bronchus on the right and into the dlvi 
sions of the main bronchus on the left 

Bronchoscopy on Jan 11, 1946, revealed the glottic chink to be 
by slight diffuse infiltration The mucosa over the carina and extend 6 
down both main bronchi was markedly thickened but 
A clinical diagnosis of scleroma was made at this time, but the biop j 
vas reported as squamous metaplasia 


Repeated biopsies of the diffusely infiltrated bronchial inucosa 
negative for evidence of scleroma, but on April 26, 1946, a biopsy 
the thickened mucosa obstructing the left nares was described as p 
sentlng a picture highly compatible with that of rhinoscleroma, 
a dense infiltration of plasma cells, many Russell bodies ve0 
large foam cells of the Mikulicz type, in which even with the H ^ ,„g 

bacilli could be seen clustered and surrounded by large vacu 
capsules 


On May 6 1946 Klebsiella rhlnoscleromatis was Identified by 
reactions from nasal smears A sensitivity test of this (.gn 

streptomycin was made and treatment was started on May 23, i 
slsting of one fourth gram every three hours intramuscularly 
tw entieth of a gram every three hours by nebulizer ^ jglien 

there were no organisms and no growth from smears and cultu ^ 

from the nose The treatment was discontinued after 10 days , 
rash developed on the patient’s arms and abdomen There was 
improvement in breathing 


The patient was not seen again for seven months until Jan 
(during which Interval she underwent a normal delivery of ne 
child) On examination the larynx then appeared normal but tn g 
seemed small and tight The tracheal mucosa was dry but sm 
not infiltrated The mucosa over the carina and of the main ..^ed 
slightly thickened but smooth All bronchial openings seemed 
a very little and there was one vertical pillar of scar like 
left main bronchus just above its bifurcation The impression 
the process was not only arrested but that the bronchi were j [n 

more open than they had ever appeared Repeated bronchoscop 
March and October 1947, revealed the bronchi still well open 
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The last bronchoscopv was performed on Xov 26 194S at which time 
the patient complained of slight dvspnea upon exertion The larvnx 
trachea and carma appeared normal The right side of the tracheobron 
chial tree seemed normal except that all lumens had been narrowed 
about 10 per cent bv mucosa thickening The left side of the tracheo¬ 
bronchial tree was the same except that the medial wall of the main 
bronchus had one area about 2 cm below the carma where the mucosa 
presented a small granuloma like nodule and a band of scar tissue 

Case 2 A 26-Tear-old male alien Mexican itinerant prune and cotton 
picker was first admitted to the Los Angeles Countv General Hospital 
on Sept. 19 1946 because of cough and increasing respiratorv difiicultv 
for the past four months Within five davs stndor and dvspnea increased 
so greatlv that an emergenev tracheotomv was necessarv on Sept 24 
1946 Direct larvngoscopv at this time revealed onlv sbght thickening of 
the true cords but there was a large amount of deep red granulomatous 
like thickening of the subglottic tissues which bled easilv when trauma 
tized bv the scope The mucosa of all of the rest of the trachea was 
smooth but greatlv thickened so that its lumen was greatlv dimimshed 
in size Two davs later examination of the nose revealed granulomatous 
appearing tissue on the anterior end of both Inferior turbinates and on 
the right side of the septum anterlorlv 

Biopsv taken from the trachea on Sept 24 1946 was described as 
being granulation tissue cover on one surface bv epidermoid epithelium 
and infiltrated with manv plasma cells some of which were vacuolated 
and others which resembled Russell bodies Smears taken from the nose 
on Nov 4 1946 were positive for Klebsiella rhinoscleromatls bv cultural 
reaction Their streptomvcln sensitivitv test revealed no growth with 
15 mgm per milliliter A sulfadiazine sensitivitv test revealed onlv 
slight inhibition in a 5 mgm solution but no complete inhibition in 
40 mgm per cent soluton The pencillin sensitivitv test revealed no inhi 
bltion in the 100 unit solution Re-examlnation at this time revealed the 
glottic structures to be normal but the immediate subglottic area and 
upper trachea was almost completelv stenosed bv fairlv smooth surfaced 
deep purple-red infiltration of all of its mucosa 

On Not 23 1946 streptomvcln therapv of 1 gm dallv In eight divided 
do'es intramuscularlv and half a gm dailv bv nebulizer was instituted 
and repeated for 14 davs 

The tracheotomv tube was remoied on Jan 13 l'>47 and on Jan 21 
1947 direct larvngoscop\ repealed the larvnx to be injected but the 
infiltration preiiouslv seen subglotticallv was completelv absent The 
tracheal mucosa was smooth and onlv slightiv thickened as its ringed 
structure could plalnlv be seen The tracheobronchial tree was com 
pletelv normal The patient in as discharged on Feb IS 1947 and has 
neier returned 

Cote J H P a 22 vear-old Mexican bom in southern California, was 
admitted on March 5 1947 in a critical condition He was cvanotlc and 
had stridor and marked retraction' A hi'ton. was obtained of increasing 
re'piratorv distress for tbe past four vears Direct larvngoscopv revealed 
the larvnx to be injected and the true cords slightiv thickened but the 
glottic chink wide open The subglottic region was completelv filled bv a 
drv em't-covered lesion Immediate tracheotomi was neces'arv Smears 
and cultures were su'picious for diphtheria and 4 onnn unit' of diphtheria 
antitoxin were gi\en Throat culture' remained positiie for diphtheria 
until \pril 10 10 t 7 The patient wa' tran'ferred to the nose and throat 
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service on April 28, 1947, because of inability to decannulize him On 
examination typical odor of ozena was detected Both naris were com 
pletely occluded by foul smelling adherent crusts covering thickened 
infiltrated mucosa Indirect laryngoscopy revealed crusting and dark red 
thickening in the subglottic area 

On May 16, 1947 tracheoscopy was unsuccessful because of great thick 
ening of the tracheal mucosa covered with crusts, and because of bleed 
Ing nhen the crusts were removed On May 23, 1947 the mucosa of the 
trachea, carina and the beginning of both main bronchi were greatlr 
thickened and the bronchial lumens nere so stenosed that they could 
not be entered by the bronchoscope The mucosa appeared very dry and 
slightly roughened 

On June 2, 1947, repeated biopsies from the nasal lesions finally were 
described as consistent with scleroma, in that there was a granulomatous 
infiltration of the lamina propria characterized by Mikulicz cells plasma 
cells and occasional Russell bodies Bacterial stains showed very many 
small bacilli w Ithin the Mikulicz cells On June 20, 1947, the bacillus of 
rhlnoscleroma was grown from nasal cultures A streptomycin sensitivity 
test revealed no grow th in the presence of 01 mg per milliliter of 
streptomycin 

Streptomycin therapy was started on July 1 1947 One gram was dis¬ 
solved in 8 cc of normal saline and four doses of 2 cc each were gnen 
intramuscularly each day A half a gm in 4 cc of normal saline was 
given dally by nebulizer m four divided doses The treatment was co 
tlnued tor six weeks At the end of the first 48 hours there , 

longer any crusts in the nose and much less crusting in the lai^n* “ 
crusting extending into both main bronchi for 1 to 2 cm had to 
removed by bronchoscopy on July 13 1947 On July 22 1947 there 
very little crusting in the larynx and tracheobronchial tree and the a 
sol streptomycin was discontinued On Aug 1, 1947, bronchoscopy 
vealed much less Infiltration of the mucosal walls, but there was 
some stenosed and some thin white crusts The tracheotomy tube 
removed at the end of the first two weks of treatment Treatmen 
discontinued on Aug 12, and the patient was discharged on Aug lo 

The trachea has remained wide open and there has been slight tUn 
dry white crusting of Its anterior wall On Jan 6 1948, 
and bronchoscopy revealed very little smooth surfaced slightly ^ 

thickening of the tracheal mucosa, but no crusting and no abnormn 
mgs in the bronchi The nose remains full of crusts 


DIAGNOSIS 

From these cases and others that I have seen, it seems to 
me that scleroma usually involves the laiynx subglotica y 
The true coids may be slightly infiltrated and their move¬ 
ments restricted, but the obstructing lesion and cius mg 
appear below them Daik purple-red granulomatous masses 
that bleed easily are usually seen when the crusts present are 
lemoved The lesions are painless, just as in the nose an 
phaiynx The involvement usually seems to be of the diiiose 
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infiltrative type and is usually seen by the endoscopist in 
either the haid gianulomatous stage oi the later stenotic 
fibrotic stage Any pari; of the trachea, carina and large 
bronchi may be involved WTule the flattened-nodular granu¬ 
lomatous infiltration is frequently seen m the immediate sub¬ 
glottic area, it is the fibrotic stenosing stage that is usually 
encountered lower do\vn the trachea and in the bioncln This 
stenosis causes gradually increasing dyspnea and wheezing 
Monison" has reported a patient with scleroma in whom there 
was great dilation of the mam bronchial openings and the 
lower one-thiid of the trachea below the lower of two dia- 
phiagm-hke fibrobc obstructions of the trachea In the fibio- 
tic stages the mucosa is paler, smoother and harder In the 
trachea the lesions are usually concentric Crusting in these 
areas is not so great nor so wet as in the nose or other upper 
respiratoi-y passages Any stenotic obstructing lesion should 
be suspected of being scleroma The diagnosis is difficult to 
make histologically from the trachea and bronclir because it 
usually seems to be encountered here in these later stages 
when the foam cells and bacilli are less numerous In all of 
the above three cases the clinical diagnosis of scleroma was 
proven by obtaining positive biopsies from nasal lesions Cul¬ 
tures made from secretion swabbed from the scleiomatous 
nasal mucosa after crusts have been removed null usually 
grorv readily and abundantly on all ordinary media Cultures 
made from a crushed piece of fresh biopsy tissue are laieb 
necessai-y 

TREATMENT 

In the past, treatment consisting of X-iav oi radium iiia- 
diation, fulguiation and chemothei ap’v’^ has usuallv given lit¬ 
tle lehef, and the disease has progressed In these three cases 
and one reporled by New,' stieptomjcm ceilainh caused 
sudden dramatic improvement Not onh was there great 
clearing of the disease process, but most of the lmplo^ement 
gamed seems to have peisisted Intel estmgh, impio\ement 
of the nasal lesions present m the same patients was not so 
gieat nor so lasting Ma%be larger doses oi longei treatment 
will be the answer If the lesions do not disappear oi greath 
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legless with the stieptomyciii theiapy, tlie only othei proc^ 
duie of value is the lepeated biting away of obstiuctmg 
tissues 

SUMMARY 

Thiec cases of scleioma of the laiynx, tiachea and bionclii 
have been piesented The usual laiyngeal lesions appears to 
be only a slight reddened mfiltiation of the tiue coids, but 
gieat obstiuctmg gianulomatous mfiltiation of the subglottic 
area Scleioma lesions m the tiachea and bionclii tend to be 
of the diffuse concentiic infiltiative type of either the fimi 
gianulomatous stage oi the latei fibiotic stenotic stage The 
disease should be suspected whenevei there is a stenosing 
obstruction of the tiachea and bionchi If biopsies do not 
show all of the chaiacteiistics of this disease, the diagnosis 
can many times be proven by biopsies and cultuies fiom the 
nose In treatment, stieptomycm seems to ofiei moie than 
anything else used so far 
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THE FENESTRATION OPERATION —INDICATIONS, 
TECHNIQUE AND RESULTS *tJ 

J Brown Farrior, M D , 

Tampa, Fla 

With a series of 144 fenestration operations, I piopose to 
offer no contribution to the field of fenestration surgei'j , I 
have, however, learned a great deal I have learned something 
of the indications for the fenestration operation, this, I hope, 
will be of interest to everj’^ otolarjTigologist I have learned 
manv piactical points in the technique which may be of value 
to others, and I have learned something of the good and the 
bad lesults which aie to be expected from fenestiation sm- 
gerj* 

INDICATIONS 

The fenestration operation is indicated onlv in moderate 
degrees of otosclerosis with adequate retained inner ear func¬ 
tion The most critical frequency for determining this inner 
ear function is at 1024 dv The 1024 magnesium tuning folk 
IS, to me, the most valuable single test in determining the 
suitability of clinical otosclerosis foi the fenestration opera¬ 
tion If, in clinical otosclerosis, the bone conduction is normal 
or prolonged with the 1024 magnesium tuning fork, the patient 
probablj is a candidate for the fenestration operation If the 
bone conduction is appreciabh shortened vith this tuning 
fork, the patient probabh is not a candidate for the fenestia- 

•Read at the meetlnp of the Southern Section Americal Larj npoloplcal 
Phlnoloplcal and Otolopical Soclel' Inc, \\aphInplon D C Jan 10 

tFrom the Department of Otolar> npolopr% Tampa Municipal Ho'^pltal 
Tampa, Fla, 

JIlluMratcd with color mo>le 

Fdilor ^ Note Thl^ m? received In Larvnpo«cope Ofllce and accepted for 
publication Ft-b 1 • 1^4** 
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tion operation In a busy office practice, without time for 
detailed and complete hearing tests, this single test is good 
presumptive evidence of the patient’s suitability foi suigery 

Detailed and complete hearing tests are necessary for accu 
rate evaluation It is my practice to make an an conduction 
audiogram, a bone conduction audiogram (with masking of 
the opposite ear), to time the duration of the bone conduction 
and the air conduction with calibrated magnesium tuning 
forks of the frequencies of 512, 1024 and 2048 dv, and, in 
addition, to measure the patient’s ability to understand the 
low conversational voice and whisper These tests aie lepeated 
at least twice before surgery 

With the detailed audiogram, correlated with the findings 
of the tuning forks, otosclerosis may be classified as eailv, 
moderate, modeiately severe and severe’'^ 

Early Otosclerosis 

In early otosclerosis, the patient exhibits a flat oi ascending 
audiogram, with hearing at or above the 30 db level foi the 
speech frequencies of 512, 1024 and 2048 The Rinne test wi 
be negative with the 256 tuning fork, with the 512, the Rinnc 
may be negative, but, with the 1024 and 2048 tuning for , 
the air conduction remains longer than bone conduction o 
bone conduction is prolonged over normal with the 512, c 
1024 and the 2048 tuning folks The fenestiation operatio 
IS not indicated in eaily otosclerosis, for the patient stil 
useful hearing, further, if the patient still has useful 
in the better ear, the fenestration operation is not indica 
in the more involved eai 

Model ate Otosclerosis 

In moderate otosclerosis (see Fig 1), the patient 
a flat or ascending type audiogram, with the hearing foi ' 
speech frequencies of 512, 1024 and 2048 below the ciitica 
level of 30 db The bone conduction is normal for the speed 
fiequencies The Rinne is now negative with the 512 tuning 
fork, bone conduction and air conduction aie about equal id 
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GOOD CANDIDATE 


AUDIOGRAM 



BONE CONDUCTION ABOVE 20 DB LEVEL 

Fig* 1 Moderate otosclerosis presents a flat or ascending air conduction 
audiogram %% Ith normal bone conduction This Is a good candidate for the 
fenestration operation 

the 1024 tuning fork, and the Rinne lemams positive vith 
the 2048 folk Such patients aie ideal candidates foi the 
fenestration opeiation 

Moderately Seveie Otosele} osis 

In moderately seveie otoscleiosis (see Fig 2), the patient 
exhibits a sloping tjpe of audiogiam, vith a moie seveie loss 
of auditon' acuitv^ for the highei tone fiequencies, indicating 
loss of cochlear resei's^e The bone conduction audiogiam is 
sloping The bone conduction is still noimal at 512 Theie is 
slight loss of bone conduction at 1024, but, at this frequenc\, 
the bone conduction has not fallen belov the 20 db le\ el The 
bone conduction for the frequenc\ 2048 is neai the 30 db le\el 
With the 512 tuning folk, the Rinne is negati\e and the bone 
conduction is piolonged With the 1024 folk, bone conduction 
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FAIR CANDIDATE 


AUDIOGRAM 
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BONE CONDUCTION ABOVE 20 AT 1024 

Moderately severe otosclerosis presents a air 

Ti and a sloping- bone conduction audlogrram ^^24 dv This I" 


Fig 2 
audiogram 

at or above the 20 db level at the critical frequencj 
fair candidate for the fenestration operation 


and ail conduction are equal, with bone conduction, normal oi 
prolonged An conduction is still gieatei than bone conduction 
with the 2048 fork, and bone conduction is shoitened with t is 
folk Depending upon the degree of nerve mvolvemen, 
these patients aie good to fair candidates foi the fenestration 
opeiation 


Severe Otosclei osis 

In severe otoscleiosis (see Fig 3), the patient exlnbit®^ 
shaiply sloping an conduction audiogiam, with a seveie o 
foi the highei tone frequencies, indicating severe loss of coc i 
leai leserve With the bone conduction audiogiam, 
conduction is still normal or neaily noimal at 512 At ’ 
the bone conduction has fallen below the ciitical level o 
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POOR CANDIDATE 


AUDIOGRAM 



BONE CONDUCTION BELOW 20 AT 1024 

Fig: 3 Se\ ere otO'JcIero^lB presents a sharpl\ sloping air conduction audio 
pram with bone conduction below the critical Ie\el of 20 db at 1 m 24 d\ 
This Is a poor candidate for the fenestration operation and I will advl*5e a 
hearing aid. 


db , and the bone conduction is below the 30 db le^ el at 2048 
With the 512 magnesium fork, the Rinne is negatl^e and the 
bone conduction is still prolonged o\er normal The bone con¬ 
duction IS shortened with the 1024 fork, and the Rinne may 
now be negati\ e with the 1024 fork The bone conduction and 
air conduction are appreciabh shortened at 2048, but I have 
ne\er seen a negati\e Rinne at this frequency In se%ere 
otosclerosis, the patient is a poor candidate for the fenestra¬ 
tion operation, and I will ad\ ise a hearing aid 

Tuning Fori Testing 

In performing the tuning fork test the magnesium fork is 
preferred to the usual steel fork because of its longer duration 
of Mbration This prolonged duration of Mbration decreases 
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iho nuujj;!!! of oiioi m tesinijr As pieviouslv dosciibeil, the 
FoiKs of Iho HiiCGch Ijcqucncios of 612, 1024 niul 2048 dv ]k:i 
second aio utilized in tlie pieopeialive testing of oloscleiosis 
J4acli evaininej should time in seconds the noinial diiinlioii ot 
an conduction and tlie noimal duiation of bone coiidiictioii for 
his individual set of folks, foi these factois will vaiy willillio 
individual folk and with the noise level of the iiKlividiin) 
examining loom 1 know these time factois foi mv folks in 
my healing loom and place the gieatest reliance upon these 
tuning folk tests 

'J’o summai ize the indications, the fencstintion opcialioii is 
indicated in bilatcial model ate and model ately sovCie olo 
scleiosis witli adequate letained iiinci eai function, pin hen 
lailv as dotei mined foi the fiequencv of 1024 tiv pei sccou . 


SURGICAL TECHNIQUE 

Vaiying fiom the classical Lempoit technique, tlic followiiit 
pioceduies have pi oven to be of piactical value 

J (leneial anesthesia is piefened 

J A modiiied Shambaugh type of incision is used 

.y The Ihip IS elevated befoie any bone smgeiy. 

j The cinti um is appioached diiecUv tlnougli tlic ciuinl 
wall 

A Tile incus is icinoved as soon as it is accessible 

A 'J’hc /lap IS contiiiuouslv piotected with suigical lavn" 

g 'J'lie iniinaiv skin giaft is advocated to pi event po'?*- 
opei ative otoi i hea 

general anesthesia 

(leneial anesthesia is piefeired to local anesthesia, 
advantages loi the patient and foi the suigeoii hioni ^ 
standpoint of the welfnie of tlie patient, geiieial aiies 'c 
in ovules moie scientiOc contiol of tlie depth of anesthesia, 
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occasional discomforts of local anesthesia aie elmiinated and 
the postoperatne hango\er is gieatlv i educed From the 
standpoint of the suigeon, with geneial anesthesia, the opeia- 
tor may devote his uninten upted attention to the minute per¬ 
fection of suigical technique without the mteiiupting annoi- 
ances of local anesthesia With geneial anesthesia, as com¬ 
pared to local anesthesia, bleeding duiing the operation is the 
same, oi less, and the hearing impiovement is the same The 
tiTie of general anesthesia used is intiatracheal nitious ovide 
and oxjgen, combined with intiaienous pentobaibital sodium 
narcosis Wien administeied bv a veil tiained and competent 
medical anesthetist there is no concern about the patient’s 
general welfare 

Foi mv first 100 fenestiations, the anesthetic routine vas 
the Banower hea\w baibiturate sedation and moiphine, sup¬ 
plemented vith local infiltiation vith 1 pei cent noiocaine and 
the topical application of 10 per cent cocaine in the middle 
ear (utilized in 86 of the 100 cases) At the completion of the 
senes, I felt that this vas the method of choice On moMng 
to Tampa, Dr Cairon prevailed upon me to tn* geneial anes¬ 
thesia This has been used in 41 consecutne cases A com¬ 
parison of the operati\e statistics on these t\\o senes, 
considering the qualitv of the anesthetic, the bleeding duiing 
the operation, the postopeiatue course and the end-iesult, has 
conMnced me to continue utilizing this method 

The qualirt of the local anesthesia in the 86 cases vas 
classed as good in 62, fair in 10, pool in thiee, and no good in 
11, requning dela\ed supplemental intia\enous pentothal In 
the 41 cases v ith general anesthesia, the anesthetic has been 
unifoimh good 

The bleeding during the operation with local anesthesia 
alone vas classed as minimal in 46, annoMng in 26, sex ere in 
three The bleeding duiing the opeiation xxith local xxith 
delaxed supplemental pentothal xxas classed as minimal in 
foui, annexing in foui, and sex ere in three The bleeding in 
general anesthesia has been classed as minimal in 32, annox- 
ing in nine, and sex ere in none Summaiizing tins comparison. 
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bleeding was significant in 41 9 pei cent of 86 cases with local 
(oi local with delayed supplemental pentothal), while bleeding 
was significant in 21 9 per cent of 41 cases with general anes¬ 
thesia This comparison should be qualified by one change in 
suigical technique, in the 41 cases under general anesthesia, 
the fiap has been turned prior to any bone surgery to allow 
time for the canal bleeding to stop before opening the laby 
iinth 

The postoperative couise has been more placid in patients 
with general anesthesia The patient responds before leaving 
the operating room The patient will occasionally sit up on 
the afternoon of the operation The patient is usually out of 
bed, with assistance, on the first or second postoperative day 
The nausea, vomiting and vertigo are reduced 

The elimination of the use of topical cocaine nr the middle 
ear may be a factor in reducing the nausea, vomiting an 
vertigo In 1946, I presented my experience with tympano- 
sympathetic block (relative to tympanosympathectomy for 
nitus), whereby 0 5 cc of 10 per cent cocaine was insti e 
into the middle ear to determine the effect upon tinni us 
When this was done, the cocaine was absorbed into the inner 
ear The patients (three in number) became violently dizzy^ 
very severe nausea, vomiting and vei’tigo lasted six to 
hours, and the patients were miserable on the next day 
instilling 10 per cent cocaine into the attic and middle ear is 
routine with local anesthesia for fenestration If 'i 

to be used in fenestrations, it should not be instilled, i 
should be applied on applicators 

The postoperative hearing restoration has been the same 
general and local anesthesia It is interesting to note a 
my five early closures of the fenestra, three occurred when 
local anesthesia was a problem Admitting human faihngS|^^^ 
may have been that the diversion of my attention ^ 

surgical perfection of the technique to the anesthetic pro ® 
was responsible for some technical imperfection Under ge 
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eral anesthesia, the operation is not interrupted by the vom¬ 
iting, straining or crjung patient, and the suigeon’s attention 
IS devoted entiiely to the minutely accurate surgical teclmique 

INCISION 

To avoid stenosis of the auditory canal and to aid in the 
epithelialization of the cavity, I have utilized a modified tjiie 
of Shambaugh* incision, preserving all of the skin of the canal 
and removing the subcutaneous tissue and periosteum 



Flc 4 Tho cndaur^l Incision 4 B C-A D proFer\e8 all the •?kln of the 
canal The 8Ubcutaneou8 tlf>5ue Ip excl««ed and discarded and the re*^u innt 
flap proicctp the n'arpin of the conchal cnrtilaprc and prc\ents steno«=i5 of 
the auditon canal 

The incision is begun at point A (see Fig 4) at 12 o’clock, 
at the junction of the inner two-thirds w ith the outer one-third 
of the auditorv canal At the same depth in the canal, the 
incision IS carried from 12 o’clock around the posterior rim of 
the canal to 7 o’clock in the right ear (5 o’clock in the left 
ear) The incision is then downward and oub\aid to the iim 
of the c>mba conchae The second, or \ertical, incision begins 
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.it tliG onpfiniil point A, at 12 o’clock, and is earned vcrlicallj 
iipwaid, thioupli the subcutaneous tissue and peiioslciim to 
the inn of the tempoial muscle, then, supcifici.il to the lem 
1)01 .il muscle, between the helix and the tiapiis, ns m tlic 
Lempeit" incision The skin and pciiostcum aic then elevated 
Jiom the coitex of the outei poition of the bony wall of the 
auditoi V canal and fiom the adjacent mastoid The pedicle 
tlius cieatcd is giasiied at its innei cxtiemity with the Allis 
Joice])S and the epithelium elevated fiom the subculniicoiis 
tissue The subcutaneous tissue is excised alonp: the maigin of 
the conchal caitihiRc and the infenoi boidei of the temporal 
muscle This tissue is discaided The epithelium of llio flap 
coveis the inn of the conchal caitilage and pi events stenosis 
of the .luditoiv c.nial This incision is little moie Ilian the 
endauial modification of the classic Koeinei flap 

At the teimniation of the opciation, the uppci two-tliiids of 
the veitical incision is closed with a siiiple veitical inallicss 
fautuio and the fla]) is tucked aiouiid the boidei of tlic coiic ia 
cai til.ijre, wheic it is hold in position by the piessine of ic 
lavon synthetic siionge packing (see Fig h) 

PRIMARY ELEVATION OF THE TYMPANOMEATAL FLAP 

The tympanomeatal flap is elevated, thinned and cut bcfoic 
any bone suigciy (see Fig 6) This pi imai y elevation o ic 
llap ])Ci mits time foi absolute hemostasis of the canal vesse 
befoie the labyi intli is opened In addition, the piimaiv cc 
vation of the flap alfoids immediate oiientation of the so] 
of the can.il wall and the iiosition of the notch of Rivniius 

Befoie the self-i ctaining ictiactoi is nisei ted, the skin o 
the antci loi canal wall is incised *3 mm oxtci nal to t ic 
canal and extending ujiwaid into the veitical incision 
incision pi ovules bettoi exposuic ovci the /vgoma wi ' 
tension on the tympanomeatal flap The tympaiionica • 
IS tlien elevated Incisions aic m.ide fiom the aiinii us 
l)aiiicus, outwaid, .it the postciouifei loi and the 
angles of the canal As pointed out by Shamb.iug L 
cutaneous lining of the antci loi wall of the canal piovKCS 
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Flp 5 The prlmar\ elevation of the flap permits time for absolute hemo- 
atasi*! of the canal vessels before the labvrlnth Is opened and permits the 
direct approach to the mastoid antrum. 

thinnest possible covering for the fenestra The excess of 
subcutaneous tissue is remoted fiom the penpheial portion 
of the flap The entire exposed surface of the flap is cotered 
with a la\ei of surgical laton* This piotectne co\ering of 
rat on protects the flap from ant bone dust or bone spicules, 
and from the surgeon 

THE DIRECT ATTICOANTROTOMT 

The primart eletation of the tvmpanocutaneous flap per¬ 
mits the direct approach to the mastoid antrum thiough the 
thin bont t\all of the auditort canal (see Fig 6) ^^Tlen the 
mastoid and the ztgoma are pneumatic, the cortex of the 
outer tt\ o-thirds of the superior and the postenoi bon\ v alls 
of the auditors canal and the adjacent mastoid cortex o^er the 
antrum are remo\ed simultaneoush This direct approach to 

•Onon^ Surgical Fabrlc5 Hamilton Mills Division M lnchcst<.r Min'; \cn 
“Y ork^ N 'll 
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FIS' 6 The direct attlcoantrotomy Is accomplished 
remcval of the cortex of the outer two-thirds of the bony cans 


the adjacent mastoid cortex 


the antrum and attic discards the Schwaitze technique 
serving the bony canal and appi caching the attic fiom beiiu 
In this technique, the flap is piotected by the surgical rayon 
rather than the bony wall of the canal The sole purpose o 
the attlcoantrotomy is to create adequate exposuie of the si e 
of the fenestra and to provide a cavity which is easily 
Formerly, all mastoid aii cells were exenteiated, this ciea 
an unnecessaiily large cavity and fiequently delayed 
To facilitate healing, the present tiend is to cieate on> s 
atticotomy, as advocated by DeLima^ and adapted by 
baugh,® this small cavity has advantages, but the 
should always create enough loom to avoid cramping his ui 
vidual surgical technique 


EARLY REMOVAL OF THE INCUS 

Having opened the antium and removed the external 
of the attic, the incudomalleolai aiticulation its exposed 
incus IS removed as soon as the exposuie will peiiu^ 

Fig 7) The eaily removal of the incus permits the maxu^ 
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Flgr 7 The earlj removal of the Incus permits maximal thinning of the 
bridge and the posterior buttress of the bridge \\lth the surgical burr 


thinning of the budge and the posterioi buttress of the budge 
with the suigical buii In thinning the budge, to pi event 
“running" of the buir toward the flap, the buir should always 
lotate in a superior direction (counterclockwise in the right 
ear and clockwise in the left ear) With the burr coursing 
over the horizontal canal, the posterior buttress of the bridge 
may be thinned from above down to the level of the cor da 
tjTnpani neiwe and on a plane with the vertical course of the 
facial nerve With the Lemperi; rongeur, a bridge so thinned 
may be removed posteriorly to the plane of the vei*tical course 
of the facial nerve 


THE FENESTRA 

The contour and the accurate debridement of the fenestra 
are the sine qua non of fenestration suigeiy As pointed out 
bv Lempert,"-" the fenestra should be placed on the elevated 
ampulla of the horizontal canal (see Fig 8) The endosteal 
margins should be sharp, the endosteum should not be trauma¬ 
tized and all endosteum and osteogenic endosteal bone dust 
should be removed Toward this goal, I continue to use the 
burr onh under iiiigation to lemore the osteogenic bone dust, 
to create a w ide elevated blue ovoid at the site of the fenestra. 
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I'^lg 8 Sti oUliliipr tlio nap poHlcrlorly 
cLiit uiuloi 8 U 1 face of tlio flap Is accuin 
spicules rcnio\C(l) 


piinUkl to tlio i!',' 

tcl> (Icbrldcd (nil osteogenic non 


to pulveiizc the endosteal bone with the polishing huui ® 
polish the maigins of the fenestia with the gold buinisliing 
bun and to debiide the maigins of the fenestia with 'e 
Shambaugh picks 


THE TYMPANOCUTANEOUS FLAP 

1 want to make five points lelative to the flap Fust, as has 
been pieviously stated, the flap is continuously piotectcd 
a laj^ei of suigical layon Avhenevei any bone suigeiy is 
piogiess This suigical layon pi events bone dust and o 
spicules fiom accumulating on the undeisuiface of tlie 
and makes debiidement of the flap a moie ceitain an 
aiduous task Fuithei, the suigical layon pievents a i m 
coagulated blood fiom accumulating on the undeisuiface 
the flap 

Second, in the elevation and the subsequent manipulatie 
of the flap, it IS always tieated with the gieatest 
agieemg with Day® that the less the flap is tiaiimatizcd, 
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less will be the postoperative edema of the flap and postopei a- 
tive labyrmthme reaction To minimize the tiauma, the flap 
is never touched with the suction but only with the moistened 
cotton apphcatoi to which the suction is applied 

Thud, as all authois have stressed, the undeisurface of the 
flap IS seaiched foi any attached osteogenic bone spicules oi 
bone dust which would lapidly occlude the fenestia In the 
debiidement of the flap, all such osteogenic particles aie 
removed 

Fourth, aftei the fenestia has been completed, the folded 
flap IS stietched posteiioily, paiallel to the fenestia (see Fig 
8), and that portion of the flap which is to covei the fenestia 
IS again seaiched and any osteogenic spicules lemoved 

Fifth, the anterioi attacliment of the flap is not cut fiee 
fiom the anteiioi portion of the annulus tjunpanicus until the 
fenestra is complete, to avoid shieddmg of this delicate skin 
of the anterioi wall of the canal The cavity is then thoi- 
oughly irrigated and the flap floated into position ovei the 
fenestia The flap is coveied with a piotective lavei of sui- 
gical lajon The flap and the layon aie held in position ovei 
the fenestia vith two small pledgets of sjuithetic sponge The 
sponge should be gently pi essed ovei the fenestra, foi, if the 
packing is placed tighth over the fenestia, theie will be ische¬ 
mia of the flap and, when the packing is removed, there will 
result secondaiv h>peiemia and lab>umthine leaction 

THE PRIMARY SKIN GRAFT 

The denuded aiea in a fenestration ca\it\ mav vaiy fiom 
6 to 18 sq cm Illustrated mathematicalh, a cavitv 1 cm m 
diametei and 2 cm deep has a side v all surface of 6 2832 
sq cm , a cavity 2 cm m diametei and 2 cm deep has a side 
i\all surface of 12 5664 sq cm , vhile a cavitv 3 cm in diame¬ 
ter and 2 cm deep has a side wall surface of 18 8496 sq cm 
Such denuded aieas are exposed to infection foi the weeks oi 
months required foi spontaneous epithehahzation I hav'e. 
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Pie 8 Stretchlne the Han posteriorly parallel to the 
cent under surface of the flap Is accurately debrlded (all osteoge 
spicules removed) 


to pulverize the encJosteal bone with the polishing buu, o 
polish the maigins of the fenestia with the gold buinistog 
bun and to debiide the margins of the fenestia witli le 
Shambaugh picks 


THE TYMPANOCUTANEOUS FLAP 


I want to make five points lelative to the flap Fust, as la® 
been pieviously stated, the flap is continuously piotected'ViJ 
a layei of suigical layon whenevei any bone suigeiy is ^ 
piogiess This suigical rayon pi events bone dust and on 
spicules fiom accumulating on the undersuiface of the a 
and makes debiidement of the flap a moie ceitain an 
arduous task Furthei, the suigical layon pi events a ni 
coagulated blood from accumulating on the undersuiface 
the flap 


Second, m the elevation and the subsequent manipu a i 
of the flap, it is always tieated with the gieatest 
agieeing with Day® that the less the flap is tiaumatized, 
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less will be the postopeiative edema of the flap and postopeia- 
tive labjirnthine reaction To minimize the tiauma, the flap 
IS never touched with the suction but only with the moistened 
cotton applicatoi to which the suction is applied 

Third, as all authois have stressed, the undei surface of the 
flap is seaiched foi any attached osteogenic bone spicules or 
bone dust which would rapidly occlude the fenestia In the 
debridement of the flap, all such osteogenic particles aie 
removed 

Fourth, aftei the fenestra has been completed, the folded 
flap IS stietched posteiioilv, paiallel to the fenestia (see Fig 
8), and that poi*tion of the flap which is to covei the fenestia 
IS again seaiched and any osteogenic spicules removed 

Fifth, the anterior attachment of the flap is not cut fiee 
fiom the anterior portion of the annulus tjunpanicus until the 
fenestra is complete, to avoid shieddmg of this delicate skin 
of the anterioi wall of the canal The cavity is then thoi- 
oughly iriigated and the flap floated into position ovei the 
fenestia The flap is covered with a piotective lavei of sui- 
gical lajon The flap and the layon aie held in position ovei 
the fenesti a with two small pledgets of sjmthetic sponge The 
sponge should be gently pi essed ovei the fenestra, foi, if the 
packing is placed tightlv over the fenestra, theie will be ische¬ 
mia of the flap and, vhen the packing is lemoved, theie will 
result secondarv hjTieremia and labjninthine leaction 

THE PRIMARV SKIN GRAFT 

The denuded area in a fenestration caMtv mav xarj fiom 
6 to 18 sq cm Illustiated mathematicalh, a caMrt 1 cm m 
diametei and 2 cm deep has a side v all surface of 6 2832 
sq cm , a cavitj' 2 cm in diametei and 2 cm deep has a side 
V all surface of 12 5664 sq cm , \\ hile a caviU 3 cm in diame¬ 
ter and 2 cm deep has a side ^^all surface of 18 8496 sq cm 
Such denuded areas are exposed to infection foi the v eeks or 
months lequired for spontaneous epithehalization I haie. 
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theiefoie, adopted the routine application of a piimary skin 
graft to facilitate healing of the fenestration cavity and to 
pi event the annoying postopeiative otoiihea 

As described in detail foi the ladical mastoidectomy,’ the 
eai and the donoi site are aseptically prepaied and the graft 
taken befoie the eai suigeiy is begun At the completion of 
the fenestiation opeiation, with the flap held in position with 
layon and synthetic sponge, the lemamdei of the cavity is 
lined with the split thickness skin giaft To make the skin 
moie manageable, it is backed with suigical rayon and cut in 
pattern to line the cavity The skin and suigical layon (see 
Fig 9) aie held in position with synthetic sponge packing for 
seven days 



split 


packing" 


COMPLICATIONS 

In this senes, there have been no seiious complications and 
no deaths One patient (an incidence of 0 7 pei cent) ^ve^^ 
oped a tiansient facial paralysis which lasted fiom the eig' 
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to the twenty-fiist postoperative day, this was tempo¬ 
rarily humiliating but of no permanent consequence One 
patient developed a peiichondritis, which subsided on penicil¬ 
lin therapy 

Slight, insignificant dizziness on sudden motion, blowing of 
the nose, movement of the eai oi using cold eai diops is not 
an infrequent symptom following the fenestiation opeiation, 
howevei, patients do not expiess this symptom as a complaint 
Significant vertigo has peisisted in thiee, oi 2 1 pei cent of 
patients In one of these, there is a recui i ent ai ea of gi anula- 
tion on the anterior bordei of the flap The othei two patients 
who complain of vertigo occurred in a series of seven patients 
in whom the head of the malleus was left in position 

The greatest single nuisance factor in fenestiation suigeiy 
is the annoying postopeiative otoirhea This may last foi 
months or yeais In geneial, in my office and throughout the 
country, these postoperative fenestration cavities aie ovei- 
tieated Time is more important than local tieatment in the 
epithelialization of these denuded aieas 

Scant otoiThea requires no local office tieatment The pa¬ 
tient may cleanse the canal and leport to the office once oi 
twice a month foi inspection of the cavity Unnecessary 
swabbing of these cavities may destroy the epithelial margins 

When there is model ate otoiihea and no excess granulation 
tissue, the cavity should be kept from debus with a cleansing 
ear drop I utilize glyceiite of hydiogen peroxide with baiba- 
mide 01 one of the ear drops containing urea, glycerine and 
sulfa suspension Again, the patient i epor-ts to the office once 
or tivice a month foi inspection of the cavity When the excess 
discharge subsides, the ear drops are discontinued 

When inspection of the cavity reveals exuberant granula¬ 
tion tissue and there is no drug sensitiviU, moie active local 
tieatment is necessaiw If the infection is in the acute phase 
it may respond to penicillin in saline ear drops oi packing the 
caMtv ^^lth fine mesh gauze soaked in penicillin and saline 
Chronic gianiilation tissue should be lemoved with the Coak- 
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ley cuiette and the base of the gianulations cauteiized I 
pa eventing the lecuiience of these gianulations, I have lun 
the gamut of all foams of local theiapy and have leveited to 
the practice of the eaily otologists and pack these cavities 
tightly with heavily Inbiicated vaseline gauze packing Replac 
mg this packing one, two oa thiee times weekly foi bvo or 
thiee weeks will fiequently lesult in complete healing of an 
otheiwise lefiactoiy cavity 

This otorihea is most annoying to the patient in the fiist 
postopeiative months In the 100 cases who aie now more 
than one year postopeiative, nine lecoid slight dischaige and 
thiee complain of maiked dischaige 

IMMEDIATE RESULTS 

Analysis of 100 consecutive fenestiation opeiations (Cases 
19 tluough 118, inclusive) reveals that the opeiation was at 

90 GOOD RESULTS 
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AVERAGE GAIN 31 93 D B 
rig* 10 Of 100 consecutive fenestrations 90 
tomporarj pood hearing' 


patients obtained nl !<'“ 





PAKEUOR FENESTRATION OPERATION 


533 


6 FAIR RESULTS 


AUDIOGRAM 



AVERAGE GAIN 23 50 D B 

Fig 11 Of 100 consecutive fenestrations six additional patients obtained 
at least temporarj useful hearlngr Improvement 


least temporarily successful m 96 patients and a failure in 
four patients Of the 96 rehabilitated patients, there were 90 
good results and six fair results The 90 good results (see 
Fig 10) had the hearing restored to the sei-viceable level, an 
average postoperative level of 18 5 db on their best audio- 
gram These patients had an average gam of 31 93 db fiom 
an average preoperative hearing level of 50 43 db for the 
speech frequencies This improved their ability to undei stand 
lov conversational voice from an aveiage pieopeiative dis 

postoperative distance of 
196 3 inches The six fair results (see Fig H) had heaiim^ 
impror ed to the 32 db level on their best audiogram These 
patients had an average gam of 23 5 db from an aveiage vZ 
operative level of 55 5 db This immnvoa +i, , P^e- 

understand Iom conversational voice\om an^Tv 
opeiatue distance of 2 6 inches to nn ” average pie- 

mcnes to an average postopeiative 
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distance of 68 inches These patients are able to conduct tlieir 
affaiis without the use of a hearing aid The foui pool results 
(see Fig 12) had an aveiage postopeiative hearing loss of 
7 7 db , fiom 57 5 db level to 65 2 db level Thiee of these 
foul failuies occuiied in patients with questionable innei ear 
function 


4 POOR RESULTS 


AUDIOGRAM 



AVERAGE LOSS 7 7 D B 

Pig' 12 Of 100 consecutive fenestrations there n ere tour poor resiiH'- 
LASTING RESULTS 

Healing maintained at a constant level foi a peiiod of one 
year is legaided as a statistically lepoi table lasting lesult o 
this senes theie aie 91 patients (of the fiist 100 fenestrations) 
who regained seiviceable heaiing and who aie now 12 to 
months postopeiative Of these 91 patients, 82, or 
cent, have retained useful healing As pieviously leporteo, 
85 of these patients received initial good results, with 
aveiage maximum gain of 30 9 db for the speech fiequencieSi 
attaining the aveiage postoperative hearing level of 19 4 d > 
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SIX of these patients received initial fan lesults, with an 
average maximum gain of 16 8 db , to attain an average post¬ 
operative hearing level of 33 8 db There aie seven closuies 
of the fenestra and two patients who have appreciated some 
loss in auditory acuity and aie charted as closures As cuiient 
audiograms are not available, this lepoid; is not accurate foi 
lesearch purposes, however, in leply to a cuiient question- 
naiie, the patients state that they have useful heaiing which 
has been a giatifying improvement ovei the pieopeiative level 
of deafness 

Dividing the fiist 100 cases into groups of 20, on the basis 
of the questionnaiie, it is interesting to note the consistencies 
of the shortcomings of the operation and my individual tech¬ 
nique In Group I, now 26 to 33 months postoperative, 75 per 
cent now have useful impiovement In Gioup II, 20 to 26 
months postoperative, 90 per cent now have useful improve¬ 
ment In Group III, now 18 to 20 months postopeiative, 80 
per cent now have useful improvement In Gioup IV, now 16 
to 18 months postoperative, 80 per cent now have useful 
impiovement In Gioup V, now 12 to 16 months postopeia¬ 
tive, 85 pel cent now have useful improvement 

It IS interesting to note that 77 patients complained of head 
noises befoie suigeiy, in reply to the questionnaiie, 12 to 33 
months postopeiative, these head noises have now disappeaied 
in 19, aie less in 38, are unchanged in 16 and aie woise in 
foui, 01 impioved over preopeiative in 74 pei cent 

AUDITORY TRAINING 

The rehabilitation of the patient is the primaiy purpose of 
the fenestration operation The fenestration operation can 
restoie serviceable hearing but not perfect hearing Audio- 
metncally, equal hearing ma\ be serviceable in one patient 
and unsennceable in anothei, the diffei ence is in auditoi \ 
training Auditon training teaches the patient to obtain the 
maximum utilization of the regained hearing 
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Tiaining m speech reading will improve the value of the 
lestoied hearing With a few woids of guidance, piactical 
auial lehabihtation may be accomplished in the home The 
patient is insti ucted to have someone read to him foi 30 min 
utes eveiy day and to watch the reader’s facial expiessions 
My patients ai e insti ucted nevei to read then favorite section 
of the daily newspaper but to have it lead to them The edi 
torials and the columnists which develop a thought aie ideal 
leading foi auditory training, while the staccato style of 
Walter Wmchell is worthless After a few readings in a silent 
room, the lessons are continued with the radio turned on to 
provide background noise In this way, the patient leains to 
interpret speech in the presence of noise and confusion 
Although the majority of fenestrated patients can get along 
without speech reading, this routine auditory training will 
help the minority to utilize their borderline hearing 

When the fenestration operation is not indicated oi when 
the fenestration operation is a failure, the patient must ley 
upon the hearing aid To utilize a hearing aid satisfactoiiy, 
the patient must become accustomed to amplified sound in le 
presence of background noise Such patients are require o 
use the aid in listening to their favorite radio programs, ai y, 
and are encouraged to attend the movies When the eai las 
become accustomed to interpreting amplified sound, nc 
ground noise is introduced In the home, the kitchen i 
brought into the living room and turned on some other pi^^ 
gram In the pi esence of this background noise, the pa la 
continues to listen to the favorite radio program over i 
living room radio In this way, the patient adjusts o 
interpretation of amplified sound in the presence o a 
ground noise He then proceeds to speech reading lessons 
the presence of background noise When the adjustmen 
complete, the patient may wear the aid on the street an 
noisy rooms without becoming confused 

Auditory training in the home provides maximum 
tation of the patient whether the surgical result has ee^ 
good, fail or poor This auditory training has not, howev , 
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Iteied the statistical lesults piesented in the pieceding paia- 
Taphs Combining that which the patient can hear with that 
/hich he can see gives the patient eveiy possible benefit fiom 
he healing lestoration 


COMMENT 

In piopeily selected patients, a piopeily perfoimed fenes- 
ration opeiation is lelatively fiee fiom any seiious xisk, the 
ipeiation is usually successful and the hearing is usually 
namtained The greatest single nuisance factoi in fenestia- 
aon surgeiy is the peisistent otoirhea, the piimaiy skin giaft 
i educes this nuisance 

Regal dless of decibels and statistics, the end-iesult to the 
patient will secuie the futuie of fenestiation suigeiy Realiz¬ 
ing the psychological factois and the shortcomings of subjec¬ 
tive methods of intei pretation of lesults, the personal com¬ 
ments of these patients with semimatuie fenestra is ovei- 
whelming documentaiy evidence m favoi of fenestiation sui¬ 
geiy With the exception of one psvchotic patient and one 
inteiTnittently veitiginous patient, all otheis classified as fan 
01 good results expiess piofound giatitude foi the benefits of 
fenestration suigeiy The failures, the minoiity gioup, have, 
aftei a peiiod of depiession, adjusted to then handicap and 
utilized othei auditoiy aids 

At the piesent time, of the fiist 100 fenesti ations which aie 
not semimature, at 12 to 33 months postopeiative, the best I 
can hope foi is 82 pei cent iMth maintained useful healing, 
satisfactoij to the patient A few others may be expected to 
lose then hearing duiing the second year This means that, 
of the first 100 cases, I have had nine immediate failuies and 
nine that have closed or appaiently will close The percentage 
of immediate failures is laigely dependent upon the pieopeia- 
tue qualitv of the patient’s inner ear function The peicent- 
age of closures is dependent upon the quality of the surgeon’s 
technique, as the greatest number of vaiiables aie conti oiled 
b\ the surgeon It is onh human to blame failures on the 
shortcomings of the operation itself We aie at piesent in the 


538 


FAERIOR FENESTRATION OPERATION 


heyday of fault-finding with statistical leports of lesults of 
the fenestration operation, the theme of this period is to blame 
all failures on the shortcomings of the operation This is 
erroneous If one patient will and one patient will not mam 
tain hearing, the responsibility foi the closure must rest 
squarely upon the surgeon My nine closures or apparent clo- 
suies can only be the result of some imperfection of my tech 
nique, in the individual case In some one of the many 
potential sources of error, I have slipped up and either over 
done 01 left undone Possibly, with more caieful debridement 
of the flap, moie meticulous fenestration technique and pos 
sibly with the coupoula and lead bun, I can minimize these 
human shortcomings 


SUMMARY 

1 The indications foi the fenestration opeiation are out 
lined, otosclerosis being classified into early otosclerosis, mod 
erate otosclerosis, moderately severe otoscleiosis and severe 
otosclerosis 

^ The fenestration operation is indicated in moderate or 
moderately severe otosclerosis 

3 A modified Shambaugh incision is presented to preserve 
all possible epithelium, to aid in epithelialization of the cavi y 
and to prevent stenosis of the auditory canal 

4 Primary elevation of the flap is advocated to permit 
diiect access to the mastoid antrum and to permit compo® 
hemostasis of the canal vessels 

5 Direct appi oach to the mastoid antrum thi ough the audi 
tory canal is advocated 

6 Early removal of the incus is advocated to peimit thin 
ning of the bridge with the surgical buii 

7 Piotection of the flap with suigical rayon and thoiough 
debridement of the flap is advocated 

8 Rayon and symthetic sponge packing is advocated 
maintain continuous pressure over the fenestra 
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9 Persistent otorrhea is the greatest single nuisance factor 
in fenestration surgery The pnmarv skin graft of the fenes¬ 
tration cavitj' IS advocated to facilitate pnmarv’^ heahng 

10 The technique of home aural rehabilitabon is described 
to aid the fenestrated patient 
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Inti oduction The existence of hypeisensitiveness to bac 
teiia, fungi and viiuses is now a more oi less accepted fact 
Eveiy infection in man, unless it is a fulminating hematoge¬ 
nous affair, oi occurs as a terminal event in a cachectic per¬ 
son, leads first to a state of hypei sensitiveness to the bacteria 
which is then replaced, in ceitain instances, by temporaiy or 
peimanent immunity It is beyond the scope of this papei to 
discuss the still contioveisial interdependence of alleigy an 
immunity 

The mechanism by which bacteiial alleigy develops is still 
a subject of aigument Some investigatois' believe that ac^ 
terial hypersensitiveness depends upon a specific antibody an 
that the antibodies are so closely bound to the cells tha lo 
cannot accumulate in sufficient excess in the circulation o 
peimit passive tiansfer tests Othei students state a 
specific allergic mechanism is the basis of the delayed in a 
matoiy reactions, and that these leactions aie chaiac ns 
of infectious alleigies = The presence of infectious 
then conceived to be an essential pieiequisite foi the pro 
tion of bacterial allergy This is a viewpoint which 
attractive to me, and which dovetails with many o 
obseivations made in this lepoit Recent investigations 
shown, furtheimore, that bacteiial hypersensitiveness 
velop in individuals who will not manifest any ^ 
dences of bacteiial allergy and remain appaiently na 
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It IS appaient, then, that bacteiial alleigy can develop fiom 
oveii; infections, fiom the absoiption of bacteiial substances, 
01 fiom the pioduction of bacteiial pioducts anyivheie in the 
body 

The natuie of the bacteiial alleigen is also a mattei of 
aigument and speculation A woikable hj^iothesis is peihaps 
that of Zinssei, who stated, "Bacteiial alleigy is a hypei- 
sensitiveness to the somatic piotein antigens of bacteiia, in 
which the cells become sensitized by the libeiation of an 
unchanged piotein bactenal substance in the lesions ” 

In this lepoit we shall confine ouiselves to the alleigy 
vhich, ve believe, develops fiom infections in the uppei 
iespiiatoi*y tiact Although caieful aeiobic and anaeiobic cul- 
tuies weie made fjom the infected mateiial obtained fiom 
the vaiious foci, no attempt is made to denounce any one 
micio-oiganism oi gioups of micio-orgamsms as the lespon- 
sible agent The leason is that the methods available to piove 
such a causative lelationslnp aie still giossly inadequate when 
we deal with the oidinaiy pathogenic bactena In oui expeii- 
ence, skin tests to filtrates oi vaccines made fiom such 
organisms have proven veiy disappointing, and the lesults of 
such tests were in no way commensuiate with the degree of 
the existing bacteiial hjqieisensitiveness This applies also to 
nonpathogenic airbome bacteria, although with the lattei, 
skin tests seem to be moie leliable,^ furthemioi e, the efficacy 
of vaccine theiapy will not be assayed m the gioup of patients 
It should be stated, hovevei, that a gieat numbei leceived 
\accines piepaied fiom organisms obtained fiom the suigi- 
cally lemoved infected mateiial 

Matcual This gioup compiises 911 patients vho weie 
studied in the hospital oi outpatient clinics duiing the past 
18 ^eals Man^ moie patients could be included, but the 
lepoit is limited to those iihom wq veie able to follow for at 
least file leais aftei the necessarj'^ suigical pioceduie had 
been instituted It is needless to sai that it \\ as the coopera¬ 
tion of Di \V W Eagle and his staff that so gieatly facili¬ 
tated the handling of these patients To furthei facilitate 
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matteis, this gioup of 911 patients has been bioken down into 
five categoiies, namely, those who were essentially astlimat 
ICS, those patients who suffeied from atopic, alleigic or 
peiennial ihinitis, and those who sought lelief fiom eithei 
uiticaiia or angioneuiotic edema It is obvious that seveml 
of the patients were suffeieis from moie than one of the 
common majoi alleigic disoiders, but they aie classified ac 
coiding to then mam presenting complaint 

Asthma This gioup comprises 355 patients, langing in age 
fiom seven yeais to 65 or moie yeais The incidence of oto- 
laiyngological complications is tabulated below 


TABLE 1 ASTHMA 


No 

Pals * 

Affo 

(yrs) 

Nose and Throat 
Complications 
No Yes 

Type 

No 

Per 

Cent 

16 

7 16 

9 

6 

Tonsillitis and adenoiditis 

4 






Sinusitis, ethmoid 

1 

40 





Sinusitis, antral 

1 


6 S 

16 26 

35 

23 

Tonsillitis and adenoiditis 

5 






Sinusitis, single 

7 






Sinusitis, multiple 

3 






Polyps, nasal 

5 

39 





Polyps, antral 

2 






Polyps and sinusitis 

2 






Recurrent bronchitis 

30 


159 

26-46 

91 

bb 

Tonsillitis and adenoldlUs 

20 






Sinusitis, single 

18 






Sinusitis, multiple 

26 






Polyps, nasal 

IS 






Polyps, antral 

16 






Polyps and sinusitis 

19 






Recurrent bronchitis 

62 


123 

4b 66 

28 

96 

Sinusitis single 

12 






Sinusitis, multiple 

43 






Polyps, nasal 

26 






Polyps, antral 

37 






Polyps and sinusitis 

38 






Recurrent bronchitis 

93 


355 



192 


- - 

65 


♦Unsolected consecutive ambulatory or hospitalized patients 


Although the numbei of patients in the pzepuberty ag^ is 
small, it is apparent, and in agieement with most clinicians, 
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that tonsillitis and adenoiditis aie the most common offendeis 
As the patients grow older, complications such as sinusitis, 
with 01 without poljTDOsis, and lecuiient tracheobronchitis 
become more frequent In 159 young adults, single oi multiple 
sinusitis occurred in 44, and recuiient tiacheobionchitis m 
52 patients It has been said that an allergic sinusitis is 
usually multiple, whereas a pjogenic (suppmative) sinusitis 
often affects only one of the paianasal cavities 

The importance of cluonic and acute sinus infections in 
astlima and tracheobionchial-pulmonaiy infections has been 
lepeatedly emphasized Theie is no question that sinus 
infection is common in many astlimatics and that it undoubt- 
edh plajs an important role in the infective (alleigic) rtpe 
of asthma This ma} well apply also to the incidence of i ecui - 
rent tiacheobionchitis,'®” and, through sensitization of the 
pulmonarj' alveolar cells to the more obscuie tvpes of alleigic 
pulmonary i espouses, such as Loeffler’s sj-ndrome ” The inci¬ 
dence of nose and throat complications beais a definite rela¬ 
tionship to the duration of asthma m a given patient This 
IS shown in the following table 


TABLE 2 RELATION OF THE DURATION OF ASTHAIA TO THE 
INCIDENCE OF NOSE AND THROAT COMPLICATIONS* 


Duration 
of Asthma 
in Tears 

Vo 

Pats 

Vo Pats 
with V & T 
Complication*: 

Per 

Cent 

15 

43 

11 

26 

6 10 

134 

44 

31 

11 15 

91 

74 

SI 

16 20 

49 

37 

SO 

21 35 

3S 

29 

76 


•Pcflccllon of tho septum Is excluded as a complication 


It IS, of couise, difficult to state unequnocalh vhich pie- 
ceded the other The fact remains that in our group of 
asthmatics with nose and throat complications the highest 
incidence of such infections \ as obsened in those patients 
who had suffered from asthma for more than 10 ^eals (80 
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pel cent) This does not imply, of couise, that thiee out of 
foil! patients who have suffeied fiom asthma foi moie than 
10 yeais will necessaiily be afflicted by infections in the para 
nasal sinuses oi iippei lespiiatory tiact 

Of these gioups of 356 asthmatic patients, 192 had some 
type of ihmological oi bionchial infection Of these, 152 
patients weie subjected to some form of opeiation, laiigmg 
fiom the submucous lesection of the nasal septum to a Cald 
well-Liic opeiation, single oi bilateial, on the antial sinuses 
The incidence of nose and tin oat complications and of suigical 
mteifeience in this gioup may seem high, but it should be 
emphasized that the depaitment of alleigy and the otolaiYn 
gological department at Duke Hospital woik in such close 
coopeiation that the study of an asthmatic oi any othei aller 
gic patient is not consideied complete until a nose and thioa 
suigeon has examined the patient 

The effect of the opei attve pi ocedui es in the 162 asthinatic 
patients is influenced by the duiation of asthma as summa 
iized in the thud table 


TABLE 3 SUMMARY OF THE RESULTS OP NOSE AND THROAT 
OPERATIONS IN ASTHMATIC PATIENTS__ 


No Pats 
with N &, T 

Dlsenso 

No Pats 
Opel aled 
Upon 

Good 

(+) 

ItCBUltS 

Impro\pd 

(7) 

Fnlluro 

(0) 

Per Cent 
BencfltPi' 

(+D__ 

Group A 
(16 Yis ) „ 

9 

5 

4 

— 

100 

Gioup B 
(6 15 Yrs ) 

„ 106 

67 

16 

32 

70 

Group C 

(16 36+ Yrs ) 

3S 

17 

10 

11 

73 

Totals 

162 

79 

30 

43 

G9 


This IS, pel haps, in accoid with what has been stated 
viously, namely the incidence and extent of the nose 
thioat complications is gieatei in patients who have su e 
fiom asthma foi a long time A numbei of the patien s ' 
moie than one opeiation (A, B, C) A lelatively small 
had suffeied fiom asthma less than five yeais, and the les^^ 
of suigeiy m these patients can be desciibed as evce c 
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The largest group (118 patients) had been asthmatics for 
from SIX to 15 years, and of these, 40 '^ere not improved, 
whereas the rest (78) were strikingly or deSmtely benented. 
The group of patients (66) who had been asthmatics lor 
more than 16 years showed a higher percentage of failures 
following surgical mterventions It is, of course, diScult to 
e\ aluate beneficial results This depends on the mterpretanon 
of the observer and the relative statistics will necessarily 
\ arv with the reports of different clinics Our criteria m the 
lounger patients were the days lost from school because of 
asthma or recurrent upper respiratory infections, their abihty 
to exercise and to participate in athletics, and m the older 
patients, the frequency of asthmatic seizures, head or chest 
colds, breathlessness and the degree of pulmonary reser-e as 
indicated by the chest expansion, vital capacity and expjrattox 
tune Although no accurately measurable data were p-osstb!e. 
our climcal evaluation of the efficacy of nose and throat opera¬ 
tions in the asthmatic group summarized belo~: 


TABLE i RELATION' OF THE DURATION* OF ASTEZ'- TO *-: 
EFFECT OF OPERATR-E N'OSE AN*D THROa.T FSOCEV.-efl 

Duration 

(Yr?) 

No Pat5 
■with 
N £-T 
Disease 


Ope rati ■v e 
Proc^^-dures 


„ Ko of 
No Pats Op^'ra- 


1 5 
(11) 
A 


G-15 

(US) 


ir, 3 t- 

(cr.) 

c 


T £.A 

A 5 

if 




'T A A and 






CaldvreU Luc 

2 

2 




Submuc Resc. 

1 

2 



2 

Submuc Resc. 




2 

— 

fi. Ethmoidec 
Submuc Resc 

1 

1 

— 

2 

- 

fi-TA A 

A2 





TA A 

E-’t 

2Z 


— 

2 

T A A — 



T 

2 

K 

Caldwell Luc 

E-t 





Submuc Resc. 

2 1 

*', 

'— 

2 

r, 

Submuc Re=c 

E4 


i 

2 

11 

Submuc Resc 


— 

1 


— Caldwell Luc 

2* 

2: 




Submuc Resc 



2 

Ig 

— Caldwell Luc 
Caldwell Luc 

E2 ' 


9 

f; 

r. 

12 

T A A 

Submuc Pe=c 

2 

C-15 

22 

2 

0 

10 

2 

Submuc. Rece 

Vj 

G 

5 

8 

— Caldwell Luc 

C-14 




Submuc Peep 

24 

2 

A 


— EthmoVec. 




T 

7 

CaldueiiLjc 

g 

n 

8 

2 

9 

a 
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It was oul impiession that 69 pei cent of the 162 asthmatic 
patients who weie subjected to ihmological pioceduies were 
benefited As alieady stated, the great majoiity of these 
patients received, also, injections of an autogenous vaccine, 
and theie is little doubt that vaccine therapy is efficacious, 
not only in treating allergic bacteiial pulmonary disease,^” 
but perhaps also in cei*tain instances of sinusitis'^ 

Bronchoscopy has been used by us laiely as a therapeutic 
measure, but frequently as a diagnostic aid Undoiibtedlv it 
may prove beneficial in certain instances of asthma 

Alleigic Rhinitis This gioup comprises those patients 
whose nasal symiptoms were due not only to an evident demon 
stiable inhalant, contact oi ingestant allergy, but also in whom 
a bacterial type of allergy was strongly suspected by histoiy 
In many of these patients pathogenic organisms, such as Beta 
hemolytic streptococci, pneumococci or influenza organisms, 
were easily grown in cultuies from the nasal passages or 
pharynx, furthermore, subsequent surgical procedures of en 
re-emphasized and proved the existence of an infection as a 
contributory cause of the nasal allergy In our opinion, le 
appearance of the nasal mucosa of these patients is usua j 
not only edematous but also quite hyperemic The incidence 
of demonstrable nose and throat complications in this gioup 
of patients is shown below 

TABLE 5 ALLERGIC RHINITIS_ 


Nose and Throat Per 


No 

Pats • 

Aee 
(Yrs ) 

Complications 
No Tes 

Type 

No 

Cent 





Septal deflection 

2 

4 

1 


38 

10 20 

32 

6 

TonslIllUs, adenoiditis 
Sinusitis, single 

Nasal polyps 

15 

I 

1 

14 

15 

o 


64 

21 36 

43 

21 

Septal deflection 
Sinusitis, single 

V 





Sinusitis, multiple 

Q 






Nasal polyps 

Sinusitis and polyps 

5 

37 

48 

10 

18 

24 

21 

IS 

23 

19 

27 


112 

36 50 

48 

64 

Septal deflection 
Sinusitis, single 
Sinusitis, multiple 

5<! 





Nasal polyps 

Sinusitis and polyps 


73 

61 65 

32 

41 

Septal deflection 
Sinusitis, single 
Sinusitis, multiple 

Nasal polyps 

55 





Sinusitis and polyps 

_ 
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As expected, the great majority of these patients, with nose 
and thioat complications, had a deflected nasal septum The 
incidence of this anomaly, in our gioup, seems to dimmish 
inth age, due in part at least to pie\nous opeiative lepaii 
Of the 287 patients with alleigic rhinitis, 74 weie thought to 
have insufficient nasal bieatlung spaces because of an anom¬ 
aly of the nasal septum In this connection it must be 
lemembered that nasal obstiuction and mouth bieatlung have 
been inci iminated as causes of sinusitis in childi en This is 
paiticularly true of childien below six yeais, the age at which 
the mandible begins to glow lapidly to accommodate the 
pennanent teeth Tonsillitis and adenoiditis and then sinus¬ 
itis, single 01 multiple, weie the next most common complica¬ 
tions It is obvious that adenoiditis, oi its equivalent, such as 
IjTnphoid hjqieiplasia in the nasophai’ynx, when combined 
M itli a deflection of the nasal septum, will furthei increase the 
incidence of sinusitis, pai'ticulailj’- in the young patients, 
however, the lattei was a very common complication in the 
middle-aged and older gioup of oui patients ivith alleigic 
ihmitis The lesults of nose and throat suigery in these 
patients with pi oven nose and tliroat complications is tabu¬ 
lated as follows 


TABLE 6 THE EFFECT OF NOSE AND THROAT SURGERY 
IN ALLERGIC RHINITIS 


No Pats 
ith 

X ^ T 
DWoase* 

Patients 

Treated 

SurKrIcaIl> 


Operations— 

T> pe 

Ko 

Pts 

0 

Results 

7 

+ 

Per 

Cent* 

Bene¬ 

fited 

132 

12S 

1) 

Submucous Resc 

52 

18 

19 

15 

65 



2) 

T S. A 

4 

1 

— 

3 

75 



3) 

Polj-pectomj 

29 

7 

10 

23 

82 

(2S7) 


4) 

Ethmoldectomj + 
or Ephenolilectom> 

26 

16 

3 

7 

38 



5) 

Caldu ell Luc 

17 

11 

3 

3 

35 



6) 

1 + 2 

46 

17 

20 

9 

63 



7) 

1 + 3 

63 

10 

IS 

35 

87 



S) 

1 + 4 

51 

3 

24 

24 

91 



9) 

1 + 5 

19 

O 

5 

12 

<!9 

132 

12S 



12S 


85 


66 


•PcrccntARO calculated on fair n» ■ncU as excellent results 
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Of the 287 patients with allergic ihinitis, 132 weie found 
to have some type of nose and throat affection, and of these, 
128 weie treated surgically As was expected, the gieat 
majoiity had a submucous resection of the nasal septum or 
some similai operation, and of these, 65 3 pei cent weie defi 
nitely benefited Tonsillectomies and adenoidectomies alone 
weie lathei few, perhaps because the majoiity of these 
patients were past puberty Polypectomies, ethmoidectomies 
and sphenoidectomies weie done on 55 patients with excellent 
lesults A Caldwell-Luc piocedure was done on 17 patients 
with a beneficial i esult in 35 2 per cent, combined oi multiple 
opeiations weie peifonned on the majority of these peisons 
with an oveiall apparent beneficial i esult in 66 4 pei cent of 
the 128 patients suigically tieated Again, most, if not all, of 
these patients weie treated with desensitizing and autogenous 
vaccine mixtuie, yet we feel that the beneficial lesults lepoited 
weie due in great pait to the necessary surgical pioceduies 

Pei ennml Rhimtis These patients, 93 in all, presented a 
most difficult and tiying pioblem They complained of moie 
01 less constant nasal discomfort, and the history is laiely of 
any help in solving then pioblem Undoubtedly, patients with 
so-called X-hay fevei, as well as many with psychosomatic 
distuibances, aie found in this category” In 49 of the 93 
patients, some type of nose and tin oat complication was diag 
nosed This is an incidence of ovei 50 pei cent and is sum 
maiized in the next table 

It IS obvious that the types of rhinological abnoimalities 
encounteied in this gioup diffei little fiom those found in the 
patients with alleigic ihinitis, although the occurience o 
sinusitis and polyposis in the patients with perennial ihinitis 
is pel haps highei, paiticulaily in the oldei age gioup Suigi 
cal pioceduies weie peifoimed in 44 of 49 patients who were 
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TABLE 7 PERENNIAL RHINITIS * 


ho 

Pats t 

Ape 
(Trs ) 

Nose and Throat 
Complications 

No Tes 

Tj-pe 

No 

Per 

Cent 

14 

20 30 

5 

9 

Tonsillitis £ adenoiditis 

4 






Septal deflection 

8 






Nasal polyps 

1 

64 





Sinusitis single 

3 






Sinusitis multiple 

2 


52 

31 50 

31 

21 

Tonsimtls i. adenoiditis 

5 






Septal deflection 

14 






Nasal polvps 

8 

40 





Sinusitis single 

7 






Sinusitis multiple 

9 


27 

51 65 

S 

19 

Tonsillitis L adenoiditis 

1 






Septal deflection 

3 






Nasal polvps 

9 

70 





Sinusitis single 

3 






Sinusitis, multiple 

14 






Polvps S. sinusitis 

5 


S3 



49 



52 


•Thin proup Includes undoubtedH examples of so-called \asomotor rhinitis 
tUnselected consccutUe ambulatcr> and hospitalized patients 


found to ha\e some infection oi othei complication in the 
upper respiiatoi*j tiact, this means that 89 pei cent ^\erc 
tieated suigicalh Again, a submucous resection of the nasal 
septum \\as the most frequent pioceduie, but othei measuies, 
such as pohpectomies and \aiious sinus operations, did not 
hg fai behind Beneficial lesults asciibed in great part to 
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surgery were observed m 25 patients, oi 56 8 per cent of this 
group See table below 


TABLE 8 THE EFFECT OP NOSE AND THROAT SURGERl 
IN PERENNIAL RHINITIS 


No Pats 

with Patients 

N & T Treated 

Disease* Surgically 


Operations— 
Typo 

No 

Pta 

Results 

0 1 + 

Per 

Cent* 

Bene 

nted 

49 

44 

1 ) 

Submucous resc 

6 

2 

2 

2 

61 



2 ) 

T & A 

6 

2 

2 

2 

67 



3) 

Poljrpectomy 

2 

2 

— 

— 

0 



4) 

Etbmoldectomy + 








or spbenoldectomy 4 

3 

1 

— 

25 



5) 

CaldweU Luc 

3 

3 

— 

— 

0 



6) 

1 + 2 

5 

2 

1 

2 

60 



7) 

1 + 3 

5 

2 

2 

1 

60 



8) 

1 + 4 

4 

1 

2 

1 

75 



9) 

1 + 5 

B 

1 

2 

2 

80 



10 ) 

2 + 6 

4 

1 

1 

2 

76 

49 




44 


26 

67 


•Percentage calculated on fair as well as excellent results 


Atopxc Rhinitis These are patients who suffer from purely 
seasonal rhinitis Their family and past personal histo^ 
characteiizes them as truly hypei sensitive oi atopic indiviQ 
uals Yet, among these 74 individuals, there were 24 in whom 
a careful nose and throat examination disclosed the presence 
of some anatomical or infectious complication 


TABLE 9 ATOPIC RHINITIS (PURE*) 


No Age 

Pats (Trs ) 

12 6 15 

33 16 30 

14 31B5 

5 56+ 


Nose and Throat 
Complications 
No Tes 

10 2 

21 12 

7 7 

2 3 


Type 

Septal deflection 
Adenoids, etc 
Septal deflection 
Adenoids, etc 
Sinusitis 
Septal deflection 
Adenoids, etc 
Sinusitis 
Septal deflection 
Adenoids, etc 
Sinusitis 


per 

No cent 

2 

7 21 

3 3 

2 3 

4 29 

1 S 


0 " 

1 33 

2 <3 
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-yTi 


It IS not surpnsing that an anoraalv of tbe nasAl s:7' 
leads the list On the other hand it is obvious tnat *'■? c'-""' 
pheations of a bactenal nature, such as situis’tis ir.creasi: 
with the age of the patient The effect of nose ard 
surgery in such patients is excellent See the foliovur ? *-£C e : 


TABLE 10 The EFFECT OF NOSE AND TE?C 
IN ATOPIC EHEOnS (FOFE*) 


kIS; BsllpaU 


■=» r 



U Snbmncous rejection 7 
Adenolflilis etc. S 
Sinus opembon 





^ the 24 patients vnth atopic rmuitis -^-co ^ose 

“i^ection or auatoimcal zonoTtcs^i^ 
throat, 11 treated sursNC^Uy. to 


IS small, the results speak 

CTfitin 


bf 


, vut resales 

°'ip> again, the removal of an anatonu -cevF 

mucous resection of tke nasal 
® ^oa of infection, most often m "tke 

. 'TVi® ^ foost ^ o 

^^iccna and Angionevrotic H^o^e 

and angioneurotic edetna ^ ^ed ^ ^fer 

2ml the treatment of 

^-ema^or allergies is 

those patients m vrkom ^^^ctev^'^’^ooP °^.g or 
^use In our expenen^^;, 

taut precipitating " ‘ 

form of bacterial 

cent See tke ne-^ 
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surgery were observed m 25 patients, or 66 8 pei cent of this 
gioup See table below 


TABLE 8 THE EFFECT OF NOSE AND THROAT SURGERY 
IN PERENNIAL RHINITIS 


No Pats 

with Patients 
N & T Treated 
Disease* Surgrlcally 


Operations— 
Type 


Per 

Cent' 

No Results Bene 

Pts 0 J + flted 


49 


49 


44 1) Submucous resc 6 2 

2) T & A 6 2 

3) Polypectomy 2 2 

4) Ethmoldectomy + 

or sphenoldectomy 4 3 

6) Caldwell Luc 3 3 

6 ) 1 + 2 6 2 

7) 1 + 3 5 2 

8) 1 + 4 4 1 

9) 1 + 5 5 1 

10) 2 + 5 4 1 

44 


1 - 


25 


6i 

67 

0 

25 

0 

60 

60 

75 

80 

75 

67 


•Percontaee calculated on fair as well as excellent results 


Atopic Rhinitis These are patients who suffei from purely 
seasonal rhinitis Their family and past personal history 
charactei izes them as truly hypei sensitive or atopic individ 
uals Yet, among these 74 individuals, theie weie 24 in whom 
a caieful nose and throat examination disclosed the presence 
of some anatomical oi infectious complication 


No Age 

Pats (Trs ) 

12 6 IB 

33 16 30 

14 3155 

5 56+ 


TABLE 9 ATOPIC RHINITIS (PURE*) 


Nose and Throat 
Complications 
No Yes 

10 2 

21 12 

7 7 

2 3 


Type 

Septal deflection 
Adenoids, etc 
Septal deflection 
Adenoids, etc 
Sinusitis 
Septal deflection 
Adenoids, etc 
Sinusitis 
Septal deflection 
Adenoids, etc 
Sinusitis 


Ftr 

No Cent 
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It IS not surprising that an anomaly of the nasal septum 
leads the hst On the other hand, it is obvious that the com- 
phcations of a bacterial natuie, such as sinusitis, mciease 
with the age of the patient The effect of nose and throat 
surgery in such patients is excellent See the following table 


TABLE 10 The EFFECT OF NOSE AND THROAT SURGERY 
IN ATOPIC RHINITIS (PURE*) 


Xo Pats. 
trlUi 
Nfi-T 
Disease 

Patients 

Treated 

Surglcallv 

Operations— 

Tvpe 

Xo 

Pts. 

0 

Kesnlts 

•> 


Per 

Cent 

Bene¬ 

fited 

24 

la 

Submucous resection 

7 

2 

1 

4 

71 



Adenoiditis etc 

3 

— 

1 

2 

100 



Sinus operation 

3 

1 

1 

1 

67 


•Ptirelr seasonal by hlstorj- 


Of the 24 patients with atopic rhimtis, who were found to 
ha^e some infection or anatomical abnormahty of the nose 
and throat, 11 were treated suigically E%en though the 
group IS small, the results speak for themselves In this 
group, again, the remo\al of an anatomical obstruction by a 
submucous resection of the nasal septum, and the eradication 
of foci of infection most often m the adenoids, proAed verv 
beneficial 

Urticaria and Angioiieuiotic Edema The problem of urti¬ 
caria and angioneurotic edema is perhaps the most trying, 
and the treatment of patients afflicted with one or both of 
these major allergies is most difficult e refer to adults and 
to those patients in whom a ps\chic conflict is not the ob\uous 
cause In our experience, bacterial allergi is the most impor¬ 
tant precipitating agent » In our gioup of 112 patients, some 
form of bacterial infection was found m 43, or about 38 per 
cent See the next table 
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TABLE 11 URTICARIA AND ANGIONEUROTIC EDEMA AND THE 
INCIDENCE OF NOSE AND THROAT AND OTHER INFECTIONS 


No 

Pats 

Age 

Nose and Throat 
Complication 

No Pats with 
Corresponding 
NAT Disease 

Other 

Complication! 

18 

15 20 

Tonsillitis and 

10 

Dental 1 



adenoiditis 

3 

Gall bladder 1 



Sinusitis, etc 


Unknown 3 

39 

2135 

Tonsillitis and 

8 

Dental 8 



adenoiditis 

9 

Gall bladder 6 



Sinusitis, etc 


Prostate 2 





Unknown 6 

31 

36 55 

Tonsillitis and 

2 

Dental 9 



adenoiditis 

8 

Gall bladder i 



Sinusitis, etc 


Prostate 1 





Unknown! 

24 

56 + 

Tonsillitis and 

2 

Dental 1 



adenoiditis 

1 

Gall bladder 6 



Sinusitis, etc 


Prostate 1 





Unknownll 


The Site of the foci of infection in this gioup of patients 
IS quite variable In the oldei age group, infections in the 
sinuses, teeth, gall bladdei and pi estate aie mcieasingly more 
numerous The patients with this type of an alleigic disorder 
should have a thoi ough medical sui vey, and the exactness o 
such an examination will usually deteimine whethei patien s 
with these alleigic disorders aie helped oi left to suffei 
Summary and Conclusions We have studied patients m ' 
weie unselected examples of one oi moie of the majoi alleigio 
disoideis Of these 911 people, 440 had some type of ana^ 
tomical or infectious complication in the uppei lespiia o 
tiact 


TABLE 12 


INCIDENCE OF NOSE AND THROAT COMPLICATIONS 
IN FIVE MAJOR ALLERGIC DISORDERS ^- 


Allergic 

_ Manifestations _ 

Atopic rhinitis 
Allergic rhinitis 
Perennial rhinitis 
Asthma _ _ _ 

Urticaria and angioneurotic edema 


No 

Pats 

64 

287 

93 

355 

112 


No Pats with 
Nose S. Throat 

CompHcatlons_ 


Per 

Cent 


24 

132 

49 

192 

43 


38 

46 

53 

54 
38 
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Of the 440 patients, 315 •were operated upon. In manv 
instances multiple surgical procedures vere necessary Al¬ 
though it IS difficult to evaluate mathematicallv, the results of 
the indicated otolarjTigological treatment, the analvsis of our 
group of allergic mdividuals suggests that it v-as beneficial 
m at least 50 per cent of the patients The primary indication 
for surgical inter\-ention m allergic people is founded on our 
grovTog understanding of the existence of bacterial allergv 
The difficulties in proinng the existence of bacterial aUergv 
by the methods now atailable are obvious, therefore, we must 
rely on clinical obsert ation to evaluate the efficacy of surgical 
procedures which were done to eradicate foci of infection in 
allergic patients 

Sixty-mne per cent of asthmatics, an almost identical per¬ 
centage of patients with allergic rhimtis, and a smaUei 
percentage (56 8 per cent) of sufferers from perennial rmmtis 
were benefited by the necessarj- surgical nose and throat 
procedures The operations earned out upon patients with 
atopic rhinitis were eien more successful In the patients 
affected with urticana and/or angioneurotic edema, the results 
of rhinological operations were by far less decisne There 
are undoubtedlv other otolarjugological disturbances which 
are probablv of an allergic nature," but v,e ha%e confined 
oursehes necessanlv to the more common major allergic 
manifestations 

1 The incidence of otolarvngological complications iii aller¬ 
gic indmduals is high. 

2 In a group of asthmatic patients it amounted to 55 pei 
cent, the frequence of such complications groeeing v ith the 
age of the patient and the duration of asthma 

’ Beneficial results of the nose and throat operations in 
asthmatic patients v ere observed in 69 per cent of 152 
P'^tients out of 195 asthmatics v ith nose and throat compli¬ 
cations 

, In i group of 2?7 patients v ith allergic rhinitis 1 >2 
V < re founa to have some infec.ion or anatomical abnormalit. 



“THE FUNCTION OF THE EAR IN HEALTH AND 

DISEASE ” 

Unusual Educational Sound and Color Film, Edited by 
H G Kobrak, M D , Ph D , Joseph E Hind and 
Robert B Miller, M D 

This film was pioduced at the Univeisity of Chicago and 
its puipose IS to demonstrate the lesponse of the eai to sound 
in health and disease The lange which the ear can perceive 
IS demonstrated The minimum and maximum intensity of 
sound recoi ded by the ear is shown Pathology of the middle 
ear is demonstiated on diseased temporal bones The vibrat 
mg eaidium aftei paiacentesis is demonstiated The inflation 
after Politzer and the effect on the eaidium is shown 

Healing cuives of ceriiain types of deafness are shovmand 
the 1 esponse of the eai is demonstrated By using electronic 
filters, the sound perception of a diseased ear is given m c 
sound track similar to the actual heanng defect, 
the audience is able to see the pathologic function on 
screen and simultaneously hear the distorted acoustic sign 
which the patient perceives 

The audiometiic healing curve of a patient obtained heto 
fatal termination of his disease is shown The acoustic vi 
tions of this diseased temporal bone aie demonstiated 

The action of heaiing aids and intensity changes due to the 
action of the hearing aid is demonstrated The reflex o 
middle ear muscles is demonstrated m animal expel im 
and in patients The utilization of the stapedius le ex 
objective hearing tests is demonstrated 

This IS the first film of its kind evei attempted and success 
fully accomplished foi visual education in otology 

The film is available to medical societies, hospitals, 
sities and professional study groups without chaige 
the Auialgan Reseaich Division, 100 Vaiick Stiee, 
York 13, N Y 
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STATE UNIVERSITY OF IOWA COURSE 
IN CLINICAL AUDIOMETRY 


An intensive two weeks’ course m Clinical Audiometry wiU 
be offered at the State Umversity of Iowa, June 14 to 28, 
1949 The course will be conducted dailv from 8 00 to 5 00 
and will include lectures on audiometry, lip-readmg, speech 
traimng for the hard of hearing, psvchological problems of the 
acoustically handicapped and clinical otolaryngologv, labora- 
torj* work, includmg observation and participatmg in hearing 
testmg and hearing aid fittings for chmcal patients in the 
Department of Otolaryngology and Oral Surgery, State Um- 
lersitj- of Iowa Hospital, observation of the imiversitv’s com¬ 
prehensive speech pathologv program, and special pictures 
and demonstrations by Prof John S Steinberg, of the Bell 
Telephone Laboratories, and Jlrs Bermce Rutherford, of the 
Rehabilitation Center, St Paul, ilinn 

One of the Iowa Hearing Climes, involving medical, psv¬ 
chological, speech, audiometnc and social work approaches to 
cases assembled bv the Department of Otolarvngologv and 
Oral Surgerv', the Iowa State School for the Deaf, and the 
Speech dime will be scheduled during the intensive course 

For further information address Prof Wendell Johnson 
Director, Speech Clinic, State Universitv- of Iowa, Iowa Citv 
Iowa 
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APRIL 1,1919 

HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

As of February 1, 1949 

Acousticon Model A-lOO 

Manufacturer Dictograph Products Corp, 580 Fifth Ave, New lorkW 
N y 

Aurex (Semi-Portable) , Aurex Model C-B, Model C-A, Model 
F and Model H 

Manufactuier Aurex Corp, 1117 N Franklin St, Chicago, Ill 

Beltone Mono-Pac, Beltone Haimony Mono-Pac 

Manufacturer Beltone Hearing Aid Co, 1450 W 19th St, Chicago Ill 

Dysonic Model 1 

Manufacturer Dynamic Hearing Aids, 43 Exchange PI, New York 6 
NY 

Electroear Model C 

Manufacturer American Earphone Co, Inc, 10 East 43rd St, New 
York 17, N Y 

Gem Hearing Aid Model V-35 

Manufacture! Gem Ear Phone Co, Inc 50 W 29th St, New York 1. 
N y 

Maico Type K, Maico Atomeer 

Manufacturer Maico Co Inc, North Third St, Minneapolis, Mina 

Meais Auiophone Model 200, 1947—Meais Auiophone Model 
98 

Manufacturer Mears Radio Hearing Device Corp, 1 W 34th St 
York N y 

Micionic Model 101 (Magnetic Receivei) 

Manufacturer Micronic Co 727 Atlantic Ave Boston 11 Mass 
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Microtone T-3 Audiomatic, Miciotone T-4 Audiomatic, Micio- 
tone T-5 Audiomatic 

Manufacturer Microtone Co 4602 Nicollet A^e Minneapolis 9 Minn 

National Cub Model, National Standard Model, National Stai 
Model 

Alanufacturer National Hearing Aid Laboratories 815 S HUl St Los 
Angeles 14, Calif 

Otaiion Model A-1, Otaiion Model A-3, Otaiion Models A-4 J 
and S, Otaiion Model E-1, Otaiion Model E-IS, Otaiion 
Model E-2, Otaiion Model E-4 

Manufacturer Otarlon Hearing Aids, 159 N Dearborn St Chicago III 


Paiavox Models VH and VL, Paiavox Model XT, Paiavox 
Model XTS, Paiavox Model Y (YM, YC and YC-7) 

Manufacturer Paraphone Hearing Aid Inc 2056 E 4th St Cle^ eland 
Ohio 

Piecision Table Healing Aid 

Manufacturer Precision Electronics Co S50 W Oakdale Chicago 14 

ni 

Radioeai 45-CM, Radioeai Model 45-M-magnetic an conduc¬ 
tion leceivei, Radioeai Model 45-M-magnetic bone con¬ 
duction leceivei, Radioeai Penno-Magnetic Uniphone 
Manufacturer E A Mjers S, Sons 306 Beverly Rd ML Lebanon Pltis 
burgh Pa 

Ravox (Semi-Portable) 

Manufacturer Zenith Radio Corp 6001 W Dickens Ave Chicago III 

Siher Micionic Healing Aid Model 101, Silver Micionic Heal¬ 
ing Aid Models 202M and 202C 

Manufacturer Micronic Corp 101 Tremont SL Boston S Mass 


Sonotone Audicles No 530, No 531 and No 533, Sonotone 
Model 600, Sonotone Model 700, Sonotone Model 900 

Manufacturer Sonotone Corp Elnisford \ A 


Supeifomc Heaiing Aid 


Manufacturer 
Chicago 111 


American Sound Products 
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Telex Model 22, Telex Model 97, Telex Model 612, Telex 
Model 900, Telex Model 1020, Telex Model 1550 

Manufacturer Telex, Inc , Minneapolis 1, Minn 

Tonemastei Model Royal 

Manufacturer Tonemasters, Inc, 1627 Pacific Ave, Dallas 1, Tex 

Trimm Vacuum Tube No 300 

Manufacturer Trimm, Inc , 400 W Lake St, Llbertyvllle, Ill 

Unex Model “A ” 

Manufacturer Nichols & Clark, Hathorne, Mass 

Vactuphone Model 3 

Manufacturer Allen Howe Electronics Corp , Salem, Mass 

Western Electiic Orthotiomc Model, Western Electiic Model 
63, Western Electric Model 64, Western Electric Models 
65 and 66 

Manufacturer Western Electric Co Inc 120 Broadway, New lork 5 
N Y 

Zenith Radionic Model A-2-A, Zenith Radionic Model A-3A, 
Zenith Radionic Model B-3-A, Zenith Model 75 

Manufacturer Zenith Radio Corp, 6001 Dickens Ave Chicago, HI 
All of the accepted healing devices employ vacuum tubes 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Philip E Meltzer 20 Charlesgate West Boston It Mas® 
Secretarv Dr Gordon D Hoopla Medical Arts Bldg, Svracuse 3X1 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Ralph A. Senton 906 Medical Arts Bldg Portland Ore 
Secretary lAinis H. Clerf, 1530 Locnst St., Philadelphia 2 Pa. 
Meeting San Francisco Calif„ 1950 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Robert C Martin 384 Post SL San Francisco S Calif 
Secretarv Dr C Steivart Xash 70S Medical Arts Building Rochester 
X r 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chainnan Dr Fletcher D VToodward 104 E. Market SL. Charlottes 
TiUe Va. 

Secretary Dr James M Rohb 641 David tVhltney Bldg DetroIL Mich 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Conrad Behrens 35 E 70th St., Xew York. X Y 
President Elect Dr J Mackenzie Brovvn 1136 "W Clh SL Los Angeles 
CallL 

Executive Secretarv Dr 'Vniliam L. BenedlcL Mavo Clinic Rochester 
Minn. 


AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 
President Dr Rea E. Ashlev 384 Post SL, San Francisco Calif 
Secretarv Treasurer D- Joseph Hampsey SOG Mav Bide., Pittsburch 22 
Pa. 
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ADVERTISEMENTS 



The answers to 
problems of DEAFNESS 

for the hard of hearing 
and those who 
work with them 

JUST PUBLISHED 


HCRRinc nno Dcofncss 


Edited by HALLOWELL DAVIS, M D 

Director ol Retearcb Central Institute tor the Deal ReaeM^ Proleaor o “ 

Waahtniton Unlvr$tty School oi Medicme 

A MURRAY HILL jipOK . ^RE, m a single, cas.ly-understo^ 

n tensely practical guidance in dealing 
physical, soaal and economic handicaps r 


496 pages, 6 x 8H, 142 helpful 
illustrations, $5 00 


17 


Expert suidance from 
14 specialists 

AUDIOLOGY A MEETING 
OF VARIED SPECIALISTS 
PHYSICS AND PSYCHOLOGY 
OF HEARING 

ANATOMY AND PHYSIOLO 
GY OF THE EAR 
MEDICAL ASPECTS OF 
HEARING LOSS 
SURGICAL TREATMENT OF 
HEARING LOSS 
TESTS OF HEARING 
HEARING AIDS 
THE CHOICE AND USE OF 
HEARING AIDS 
SPEECH READING 
AUDITORY TRAINING 
CONSERVATION OF SPEECH 
MILITARY AURAL 
REHABILITATION 
FROM ARISTOTLE TO BELL 
HARD-OF-HEARING 
CHILDREN 
DEAF CHILDREN 
THE PSYCHOLOGY OF THE 
HARD-OF HEARING AND 
THE DEAFENED ADULT 
ORGANIZATIONS FOR THE 
AURALLY HANDICAPPED 
EMPLOYMENT FOR THE 
HARD OF HEARING 
VOCATIONAL GUIDANCE 
FOR THE DEAF 


nic handicapj of 

tv bJ-H. urwdTD.v.,, w 

NESS was written in collaboration oy it r p,, 
brings the latest advice and ^ of 

ticular phase of the subject with wh ^ $m 

zation have best equipped him or her t 
IS to help hard-of-heanng people in ,nforme<f ^ 
way possible by making them fuUy 

guiding them in seeking relief throug 
H a __ 1 ... avoid uscicw r 



lormcoinini;, lu • 

otherwise live as normally as poasi , the 

Primarily written for the sufferers -ociologi't* 

IS of equal value to physicians, ,i ^ho nnat 

families of hard-of-heanng victims j,og thii if> 

one way or another, play a part in 
tressing condition ,, itioau^’ 

•• should be In the hands ol all t 
of those who ask the questions and wan ^ 

rect answers” , „ American 

—C STEWART NASH Preaident Armr ,, 

Here, at last, is problem 


read. 


Here, at last, is - -, problem 

covering nearly avery phase o .^ppEAFIip^ 
manner suited to laymen hajui'^'' 

should be the means ol greatly lessen fi 

of deafness ” _^^,se TRACY The John Traef 


Order from 
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The Laryngoscope 

Kingshishway St. Louis 10/ 


Kindly mention The Lahyncoscope when communicatinf: with ndvertisers 
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TUMORS OF THE PAROTID GLAND 

Robert W Buxton, M D , Janes H Maxwell, M D , 
and Donald R Cooper, M D , 

Ann Aibor, Mich 

This analysis of 227 patients with primary tumors of the 
paiotid gland is presented in an elfort to add a note of opti¬ 
mism to the prognosis of these lesions It is indeed difficult 
to explain the great differences of opinion which exist regard¬ 
ing treatment of these tumors, the marked variation in our 
ability' to eradicate them completely and permanently', and 
the high incidence of surgical complications after extiipiation 
of a tumor so readily' accessible 

The pessimistic attitude rrhich has developed has much to 
support it A lack of exact knowledge of the anatomv of the 
facial nerve and its important branches has made the possi¬ 
bility of surgically produced facial palsy a formidable hazaid 
vhen removal of a paiotid tumor is undertaken Once 
removed, these tumors are said to recur and vith each recur- 


•Ilcnd nt the FIfl> ihlnl \niiunl Mooilnj; of the Amerlcnn I arMiKolodcal 
U\Gno\oKicnl fin(\ Ololoplcnl SocietT Inc ChlcnRO lU \pril 

tPr<H*nttcl In pnrl hoforo tht Socli l\ of ln!\erpll\ ‘^ur^,conH *^an I rnn- 
clfco Calif March 2C 

Ihf Popnrtm* ntj< of Otolar\ nuolopj nnO Siirper\ 1 nl\cn?lt> of 
Michigan Modlcnl *5chool Ann \rbor Mich 

1 <lltors Notr* Thli« mt* r»c«l>td In Ivirj npovcope Office and ncccpt« d for 
puhlUallon \pril 2! 
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lence an inci eased late of giowth, increased cellulaiity and 
possibly a change fiom benignancy to malignancy may re 
suit" As a coiollaiy to this it has been indicated that benefit 
fiom excision of such malignant lesions is slight,” fuither 
moie, much confusion has aiisen from the gieat vaiiety of 
teims employed by the pathologist in desciibing these tumors 
His difficulty in distinguishing histologically the benign from 
the malignant lesions has contiibuted no little pait to the 
suigeon’s difficulty in planning suitable tieatment 

The ultimate in pessimistic conservatism has been reached 
when, on the basis of these leasons, physicians have stated 
that it IS wisei not to opeiate upon these patients as long as 
they ai e willing to wait, that the only unequivocal indications 
foi opeiation aie pain and limitation of mandibular move¬ 
ment, and that if the tumoi is carcinoma, “its excision usually 
fails to afford much benefit“ 

We are of the opinion that the presence of a new giowth 
in the paiotid gland is an indication foi its removal In the 
more than 14 yeais between July, 1934, and Januai 7 , 1949, 
227 patients with piimaiy tumors of the parotid gland have 
been admitted to the University of Michigan Hospital One 
bundled nineteen of these were treated in the department of 
otolaiyngology and 108 in the department of surgery Nine 
of these individuals were seen in consultation only, after oper 
ation elsewhere Some type of operation upon the involved 
parotid gland was thus earned out on 218 patients m this 
peiiod Pathologic material was available on all patients and 
all have been followed to the present time 

Little value would be derived here fiom an elaborate dis 
cussion of the histogenesis of tumois of the parotid gland It 
seems to us that the significance of such studies is often 
exaggerated Nor does it seem profitable to enter into an 
extended defense oi discussion of the particulai histologic 
classification used in this hospital 

The majority of patients (113) in this study had tumors 
of the mixed sahvaiy gland type, which are so classified with 
out furthei desciiption of the piedominant cellular elements 
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present in each tumor The second largest group of patients 
(54) aie those whose tumors contained the tvpical mixed 
tumor elements, but m which the cellular changes, degree of 
capsular penetration or extent of mfiltration of adjacent paio- 
tid gland indicated acti\e inliltrati%e growth to the extent 
that the\ ha\e been classified as carcinomas (or sarcomas) 
ansmg in a mixed sali\ar\' tumoi The third largest group 
of patients (41) aie those with tumois composed entirelv of 
malignant cells in which any suggestion of origm from the 
benign mixed tumor is absent Among the last two histologic 
groups appear three tumors with the t\Tncal pseudoadenoma- 
tous basal cell configuration,” m two of these, origin in a 
mi\ed tumor is apparent The pathologic mateiial from 16 
patients, also included m the malignant tumor groups, was 
classified as epideimioid or squamous cell in tjTie In tno 
instances the term mucoepidermoid was used to define the 
pathologic appearance' One of these lattei tv\ o patients had 
distant metastases at the time of his death 

Ten patients in this senes had tumors designated as papil- 
laix cjstadenoma h-mphomatosum'* This unusual tumoi, like 
the mixed tumor, has a debatable histogenesis Microscopi¬ 
cally, it IS composed of tall papillary epithelial projections 
embedded in hunphoid stroma which ma\ contain germinal 
centers It is a wholh benign lesion, more common in men 
than in ^^omen, and its histologic characteiistics are unmis¬ 
takable 

The sarcomas of the parotid gland are rate tumors uith 
no distinguishing clinical characteristics There exists some 
doubt’^ whether these are true connectne tissue neoplasms oi 
are highh undifferentiated tumors of epithelial origin 

Suspicion exists in the minds of man% surgeons that re¬ 
peated excision of a benign parotid tumor ma\ lead ultimateU 
to mahgnanc\ Such a thesis is difficult to pro\e, since ob\ lous 
and unequnocal eindence of this change is seldom seen We 
ha\e been able to find onh three patients in whom definite 
change from a benign to a malignant lesion can be demon¬ 
strated In one patient a benign mixed salnan tumor of the 



568 


BUXTON, ET AL TUMORS OP PAROTID GLAND 


paiotid gland was lemoved in 1928, lecuiied in 1933 and, 
when lemoved again in 1938, was found to be a pooily differ 
entiated medullary carcinoma A similai instance occuiied 
in another patient 12 yeais aftei the appearance of the oiigi 
nal tumoi and nine yeais after the first removal At the 
second operation a caicinoma, arising in a mixed salivao 
gland tumor, was found The third patient’s mixed tumor 
was lemoved in 1927, recurred in 1939 and was lemoved here 
in 1943 At this time carcinomatous change was present 
within the tumoi A second recurrence, present since Decern 
ber, 1948, has now caused this patient to be readmitted Such 


instances must be interpreted guardedly since serial sections 
of the original tumor might well display evidences of malig 
nancy not apparent in the histologic sections examined Three 
additional patients with malignant tumors aie known who 
are reported to have had benign lesions originally, but factual 
evidence of the benignancy of the eaily lesion has been 
unobtainable Many examples exist, here and elsewheie, of 
repeated excisions of a benign lesion in which no evidence of 
malignancy at a later operation was discoveied The evidence 
that change from a benign to a malignant tumoi does occur 
seems to rest, then, in the tumoi known to be piesent, 10,1 
or 20 years, in which histopathologic evidences of malignancy 
are seen, however, it seems unlikely that, when malignan, 
these tumors would remain localized as long as 10 to moie 
than 20 years Inspection of Table III suggests that when 
only the known duration of the tumor is considered, there is 
a rather uniform incidence of all carcinomas in this series 
up to the four to six-year periods From our knowledge o 
these tumors such duration is not unlikely and it 
assumed that malignant elements may be present within '6 
tumors during the entire period The incidence then fa s o 
as shown in this table until the 10 to 20-year peiiods a 
reached This suggests that a benign tumor had existe > 
16 or 20 years, that change in its growth or appears^^ 
prompted medical consultation and that this change 
from malignant degeneration m the mixed tumor appai 
to the pathologist after removal of the tumoi Similar co 
elusions might be drawn from the primary carcinoma gi® 
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wheie evidence of a pre-existing benign lesion might be 
obscured by lapid giov’th of the malignant cells The data 
piesented here suggests, theiefoie, that time, lathei than the 
tiauma of lepeated operation, maj’’ be the gieatei factoi in 
the appeal ance of malignancy m a benign mixed tumoi 

The clinical manifestations of paiotid gland tumoi s usually 
make then diagnoses obvious Tins is particulaily tiue when 
the tumoi lies in the supeidicial portion of the gland Those 
tumors aiismg m the gland belund the lamus of the mandible 
and deep to the facial neive are less leadily defined and infil- 
tiation into adjacent gland oi fixation to neighboiing stiuc- 
tuies IS demonstiated with difficulty Tumoi s m the lattei 
aiea may fill the lateial phaijmgeal space and aie commonly 
much laigei than anticipated 

The sjTnptoms piesented bj'’ the patients in this senes aie 
vaiied but weie always concerned with the piesence of a 
tumoi (see Table I) The occunence of pain oi tenderness 
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Tabic I 

o\ei the tumor oi ladiating ovei the side of the face vas of 
little \alue m differentiating the malignant lesions On the 
other hand, the appeal ance of facial pals\ not pioduced b\ 
piior surgical trauma al\\a%s indicated invasion of the nene 


















570 


BUXTON, ET AL TUMORS OF PAROTID GLAND 


by caicmoma oi saicoma Theie was no instance in winch a 
benign tumoi pioduced facial paialysis The facial nem 
withstands sti etching to an enoimous degiee if this is accom 
plished giadually by a slowly expanding tumoi The present 
ing symptoms in thiee patients weie related to the presence 
of distant metastases in bone, lung or mediastinum 

A benign, slowly growing tumoi which exhibits sucidenli 
an incieased, unexplained growth late usually is considered 
to have undergone malignant change That this is not alwavs 
true IS apparent in the significant proportion of patients with 
mixed tumois who indicated then awareness of recent lapid 
growth The incidence of this change in growth rate is much 
greater in patients with malignant lesions, but its pieseuce 
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/ p Table 

alone did not invariably indicate malignant change (se 
II) The reliability of the patient’s observation on 
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gio^th IS frequently faulty and weighs furthei against the 
usefulness of this finding A change in giowth rate with 
infiltration into adjacent gland or fixation of the moie lapidlj 
glowing tumor to skin oi undeilying stiuctuies is of moie 
impoiTant significance, ho^evei, one-thiid of the patients in 
tins senes had had from one to foui operations before their 
admission to tins hospital, wlule anothei less large gioup had 
received some form of irradiation therapy over then tumor, 
even v hen bemgn, thus dimimshing considerably the value of 
any observ'ation on the degree of fixation 

The differentiation between benign and malignant tumors 
cannot be made on the basis of the duration of snnptoms (see 
Table III) Likewise, little additional help is obtained from 
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Table III 


the Size of these tumors (see Table IV) since man\ of the 
laigest tumors veie malignant and had been present for man\ 
\eai-s 

^Mllle the collect diagnosis of parotid gland tumors usualh 
is not difficult, the plnsician must on occasion diffeientiate 
chronic inflammatorv processes fiom tumoi In piacticalh 
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all instances chionic suppuiative piocesses involve the entire 
gland In all patients with paiotid swelling, the oiifice of 
Stenson’s duct must be examined Gentle massage ovei the 

SIZE OF TUMOR ON ADMISSION 
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Table IV 


paiotid gland and pressure along the course of the due 
result in a flow of fluid from the duct oiifice In the piesence 
of a chronic inflammatory process a tlrrck mucinous flui 
pus will be obtained In rare instances (see Table I) 
blood will be expressed from the duct when a tumor is piesen 

If the patient’s history indicates consideiable fluctuation 
in the size of the tumor and if swelling increases at luw 
time, an obstruction in the duct, probably a calculus, 
considered In such instances probing of the duct and ra i 
graphic studies may facilitate the diagnosis 

Further differentiation must be made between hypeitiophj 
of the massetei muscle and parotid tumors Within the P 
two to three years we have become increasingly aware 
hypertrophy of this muscle as a clinical entity and a 
of swelling m the parotid region Four patients have 
observed with such a condition simulating a parotid tum 
In each instance the swelling has occurred in a young m 
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and has been unilateral Clinical diffeientiation may be con¬ 
firmed by the mcreased piominence of the mass with con¬ 
traction of the masseter muscle Two of these patients have 
had confirmation of this diagnosis bv surgical exploiation 
Further studies on then etiologj*, character and pathology are 
in progress 

The parotid gland mav be the seat of a lymphoblastoma, 
pnman- here or associated with generalized manifestations 
of the disease In such instances bilateral parohd tumors may 
be encountered 

Since the evidence of malignancy in a parotid tumor cannot 
be determined accurately by the size of the tumor, its rate or 
duration of growth, or by the age (see Table V) or the sex 
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Table V 


(see Table AT) of the patient, the treatment undertaken must 
be based on the premise that a malignant tumor exists If 
cure IS to be attempted bv surgical resection of ani knoim 
malignant tumor it must be carried out before distant meta- 
stases ha\e occurred The decision in fa\or of an\ form of 
treatment then depends upon the estimated end-result of that 
treatment This estimate is based primarily upon long term 
sunnal of the patient without recurrence of the tumor In 
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Table VII is shown the suixnval of the 204 patients included 
in this studv who had their tumors excised Nine patients 
were not operated upon in this hospital Fourteen patients 
had only a simple biopsy of their tumor mass There was one 
operati\e death from injury to the common caiotid aiferv, m 
a patient with a far advanced carcinoma arising in a mixed 
tumor, an immediately opei ative mortality rate of 0 49 per 
cent Six patients of the carcinoma in mixed tumoi gioup 
and se\ en patients in the pnmarj' cai cinoma group ha\ e died 
from recurrence of their neoplasms Thus 12 pei cent of those 
patients with carcinomas appearing in a mixed tumor and 
27 per cent of those with ductal carcinomas are dead of then 
disease In this group of patients the majority- of deaths 
from tumoi recunence occurred within the first tvo years, 
suixival beyond the five-yeai penod gave an excellent expect¬ 
ancy for a permanent cure The one patient, who died 10 
lears, nine months after removal of a medullarj* carcinoma, 
did so from a similar tumor in the bronchus Because of the 
low degree of differentiation of the bronchial neoplasm, its 
origin, whether from the bronchus or prenouslv iemo%ed 
parotid tumor, could not be determined 

The patients with sarcoma of the parotid aie few, and little 
significance can be attached to their death rates in our senes 

From the foregoing table it is apparent that long sumval 
IS not unlikely after surgical remoxal of a malignant parotid 
tumor As in patients xxith neoplasms elsewhere, this faxor- 
able outcome is dependent upon the size and extent of the 
tumor XX hen seen and the thoroughness xxuth xvhich its remox al 
can be accomplished It does not seem, therefore, that con¬ 
tinued obserxation until such a tumor reaches tremendous 
proportions max hax e anx' commendable xnrtue ^ 

Recurrence of tumors (including all groups) after resection 
in this hospital has been seen in 2’" patients, an oxerall inci¬ 
dence of 13 3 per cent Nine patients haxe returned for reop- 
eration Fixe of these haxe had one subsequent operation 
after the initial one, txxo haxe had txxo later operations, and 
in txxo patients three subsequent resections haxe been done 
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While lecuiience may lesult fiom the piesence of a satellite 
tumoi which has lemamed uniecognized aftei lemoval of the 
laigei tumoi, and while some of the mixed tumois may have 
multicentiic oiigms, most lecuirences have lesulted from 
inadequate removal A tumoi 1 to 2 cm in diametei is fre¬ 
quently enucleated undei local anesthesia and feai of damage 
to a blanch of the facial neive leadily leads to incomplete 
intiacapsular lemoval Theie is little doubt that this is the 
reason that a lughei lecurience rate is noted, paiiiculaily 
in the benign mixed tumois, when small lesions aie removed 
surgically Ideally, entire visualization of the adjacent 
blanches of the nerve should be obtained and resection of the 
intact tumor with a wide margin of adjacent parotid gland 
peifoimed By such a method only can recurrence after opeia 
tion be attributed to the presence of a tumor with multiple 
centers of origin 


Squamous cell carcinomas arising in the parotid gland are 
considered higlily malignant Sixteen patients in this pies 
ent survey had lesions of this character Five of these were 
treated by Eoentgen therapy alone Two of them might well 
have been considered suitable for surgical resection at the 
present writing These five patients so treated survived fiom 
seven to 15 months, with an average survival of 10 montlis 
In 11 patients resection of the tumoi and parotid gland was 
undertaken, tluee of the patients have been operated upon 
recently and must await longer evaluation Five of these 
patients are now dead, three of them dying with lecuiience 
of then tumors between one and two years afiei excision, 
and two dying four and one-half and nine years aftei opeia^ 
tion of unrelated causes and without clinical evidence o 
recurrence At the time of death three of the patients wi 
squamous cell lesions had distant metastases in spine, ^ 
or mediastinum The three remaining patients aie ai'O. 
without clinical recurrence of their tumors aftei adequao 
surgical excision, five and one-half to 14 years Thus ' 
patients, either alive or dead without clinical reappearance 
of their tumors, surwived four and one-half to 14 yeais al 
r esection 



BUXTON, ET AL TUMORS OF PAROTID GLAND 


077 


The incidence of less well diffeientiated lesions in the squa¬ 
mous cell caicmomas is gieatei than in the othei histologi- 
callj malignant tumois Thus nine of the 16 patients ^Mth 
squamous cell carcinomas had Giade III oi ungiaded medul- 
laij lesions 

In the group of 113 patients with benign mixed tumois, 
there have been 12 patient lecuiiences (10 9 pei cent) Ten 
patients aie now living who have lecuiiences of then mixed 
tumois 

In the 10 patients with papillifeious cvstadenoma Ijinpho- 
matosum, no secondary opeiations have been done and no 
recuirences aie piesent 

In the entile gioup of 84 patients with malignant tumois, 
lecuiience aftei lesection has occuiied in 15, oi 17 8 pei cent 
Th\o patients living fiom five to 15 yeais aftei lesection of 
a caicinoma aiising in a mixed tumoi have lecuiiences 
The figuies piesented in the suivival table (see Table VII), 
houevei, do not give an entiiely accuiate estimate of i)io- 
longed suiwival in the patients with malignant disease, since 
approximately one-thiid of these patients have been opeiated 
upon within five yeais In this five-jeai peiiod the greatest 
numbei of lecuiiences and deaths occui and until these indi¬ 
viduals have suivived without lecuiience moie than five 
\eais, their lecuiience late cannot be estimated with assui- 
ance 

The customaiw evaluation of thelap^ on the basis of fi\e- 
j eai cui e is difficult in a series of this tj pe Tabulation of 
such cures in the case of benign mixed tumors cairies no 
significance since lecurrences have been noted 20, 30 or moie 
\eais after excision, however, m the case of malignant 
tumors, a tabulation of fi\e-jeai suiw'uals without lecuiience 
seems justifiable (see Table VIII) In the 25 patients with 
caicinoma in mixed tumors, operated upon moie than fi\o 
\oais ago, 18, or 72 per cent, are alne oi h\ed fno \oais oi 
moie without lecuironce of then tumois Of tlio 11 jiatUMits 
with piimaiw carcinoma who were opeiated upon moie tliiiii 
fi\e ^ears ago, six survned moie than fno \oais W'ltliont 
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recurrence of tumor Five of these patients aie alive at this 
time Five of the six patients with saicoma arising m a 
mixed tumoi aie alive without tumor recmrence moie than 

FIVE YEAR SURVIVAL AFTER EXCISION 
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Table VIU 


five years aftei operation Only one of the two primaiy sar 
coma patients operated upon more than five yeais ago is ali\e 
without recurrence 

Thus 68 1 pel cent of the patients operated upon more than 
five yeais ag-o have survived from five to 10 years ivit ou 
recuirence of tumor Twenty-seven, or 61 3 per cent, of t ese 
are alive without recuirence at this time 

The results described thus fai are based on the piemise 
that tumors of the paiotid gland are best treated by surgiw 
removal The plan of suigical attack has been lelative 
uniform The variations in method are dictated by the sizfii 
chaiacter and location of the tumoi 

In the surgical removal of a parotid tumor, adequate evp®* 
suie of the field is of paramount importance Small, mcor 
lectly placed incisions endangei the facial neive and ma 
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complete excision of the tumor difficult oi impossible The 
incision usually used begins just below the level of the zygo¬ 
matic process and immediately in fiont of the tiagus It is 
earned below the eai posterioi to the angle of the mandible, 
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and beneath the lobule foi 1 to 2 cm, then foiwaid along the 
posteiioi belly of the digastiic muscle The skin and sub¬ 
cutaneous tissues of the flap thus foimed aie leflected for 
waid, exposing the suiface of the paiotid gland wideh 
Although the tumoi may piesent itself on the suiface of the 
supeificial portion of the gland thus exposed, it is usuallj 
necessaiy to incise noimal gland tissue to expose the tunioi 
capsule In oidei to safeguard any branch of the facial nem 
in this area it is wise to pass the electrode of a simple faindic 
excitor over the suiface of the gland before incising it If no 
contraction of the facial muscles occurs with two to thiee volts 
of faiadic current the operator may be reasonably certain 
that incision into gland tissue at this point is safe This 
maneuver is of utmost importance when the tumor is attacked 
in the above fashion, since tumors arising in the deep or 
pterygoid lobe of the gland may produce atrophy of the super 
flcial gland tissue and push the facial nerve fai lateialwaid 


When the capsule of the tumor has been exposed, both the 
tumor and the capsule must be removed Intiacapsulai evacii 
ation of a surgically exposed tumor, followed by curettage of 
the remaining tumor elements has no place today in the sur 
gical treatment of parotid tumors - ^ Portions of the capsule 
left m siUc are often the source of recurrence since small 
islands of tumor tissue or epithelial ducts may be demon 
strated in microscopic sections of the connective tissue cap¬ 
sule Considerable effort should be made to prevent luptuie 
of the tumor Occasionally recurrent mixed tumor nodules aie 
found in the subcutaneous scar, indicating that seeding of the 
tumor at the time of the original excision had occurred The 
ease with which mixed tumors of the parotid gland are gio'vn 
in tissue cultures seems to favor this hypothesis” When 
soiling of the wound by spilled tumor contents occurs, vigoi 
oils mechanical cleansing by prolonged irrigation should he 
done 


Tumors iir the superficial portion of the gland may he on 
the facial nerve or its branches As the tumor is elevate 
from its bed, “tenting” of the nerve may result Caie nius 
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be taken in freeing the mesial poiinon of the tumor lest a 
segment of the neiAe be excised 

Tumors hung m the deeper poi+ions of the parotid gland, 
mesial to oi beneath the facial nerve, demand exacting tech¬ 
nique m then remo\ al In such instances the operation 
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bocomc.s nil aimtomical clissociioii of llic faci.il iicivc ami it<! 
bianclics with iiicidoiital icinoval of the tumor oi iicihnps 
the oiitiio jiaiotul R'laiifl Jf the facial iicive lias been 
.sti etched Riadiiallv by the eviiaiidiiig tunioi, it will willislaiid 
coiiaidoiablv iiioro .suijrical tiauma than noiinallv 

]f the tiiinoi IS veiy larjre, its leinoval may ho facililnlcd 
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by opening the capsule and ^exno^•lng a poi-tion of its contents 
This will permit iemo\al of the entire capsule e\en if it has 
imaded the lateial pharsTigeal space 

Since tumors of large size often distort the normal couise 
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of the facial neive, the suigical appioach to such a tumor 
may be facilitated by preliminaiy exposuie of the nem Tlie 
initial exposuie of the facial neive may be accomplished in 
vaiious ways 



BUXTON, ET AL TUMORS OF PAROTID GLAND 585 

1 Aftei leflectmg the skin flap, the 2 \gomatic bianch of 
le neiie i\hich lies infeiior and paiallel to the zvgomatic 
rch may be located beneath the surface of the gland This 
Lanch maj then be tiaced posteiioih to expose the pes and 
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the main facial trunk This method of identification is best 
used when the tumoi is laige and enci caches upon the stylo¬ 
mastoid f 01 amen, making identification of the nei’ve as it 
leaves the foramen hazaidous 

2 The mandibulai bianch of the nerve may be identified 
as it extends below the horizontal lamus of the mandible and 
tiaced pioximally to the facial tiunk The small size of this 
blanch and its slightly vaiiable position make this method 
less desirable 

3 The mastoid tip may be lemoved to peimit identification 
of the neive at the stylomastoid foiamen, fiom which point 
it may be tiaced distally to its bifuication and temunid 
branches 

A The fourth method*^ is the one we have used most com 
monly the fascial sheath of the paiotid gland is sepaiated 
fiom the perichondiium of the external auditory canal Dis 
section is carried past the tympanic plate until the base o 
the styloid process is identified This dissection is lelativei 
bloodless The tiunk of the facial neive is next identifie^ 
it passes just lateial to the base of the styloid piocess 
quently the region between the mastoid piocess and the ange 
of the mandible is filled by tumoi and isolation of the neive a 
this stage may be difficult In this instance the lowei po e o 
the gland and the enclosed tumoi may be elevated lea ' 
fiom the underlying posterior belly of the 
and as the dissection approaches the base of the styloi P 
ess the neive will be encountered 

When a tumoi is unencapsulated and has invaded 
widely, extirpation of the entire gland should be accomp ^ 
This is best done after the facial nei ve is complete y ex ^ 
and retracted Any branches of the neive, known 
invaded by the pi esence of pi eopei ative muscle pa si » ^ 
grossly infiltrated at the time of operative exposure, s 
be saci ificed ^ 

Inadverlently severed facial blanches, oi those 
delibeiately to facilitate removal of a tumoi, mus e 
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proximated accurately at the end of the opeiation The prog¬ 
nosis for return of function of the facial nei*\ e is bettei when 
the main trunk is severed and lesutured than when it is 
stretched to the point of severe injury in attemptmg to extir¬ 
pate tumors of large size 

Far advanced malignant tumors of the parotid gland mar 
produce metastatic foci in the regional cerrucal nodes In the 
absence of far distant spread, radical removal of the deep 
cerrucal nodes should be earned out 

The results of surgical treatment, earned out in the man¬ 
ner just desenbed, are measured not only in the number of 
patients free from lecunence of their tumor and the length 
of survival of patients with malignant lesions, but also in the 
number and kind of complications directly related to this 
method of treatment In Table IX are listed these sequelae 
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Table IX. 

The most feared complication of suigical lemoral of a 
paiotid tumor oi gland is facial muscle palsr from damage 
to the facial ner\e This occurred m 53 patients In 23 
of these, the pals\ vas temporan and return of function of 
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the mam facial ti unk This method of identification is best 
used when the tumoi is laige and encioaches upon the stjlo- 
mastoid foramen, making identification of the nem as it 
leaves the foramen hazaidous 

2 The mandibulai bianch of the nerve may be identified 
as it extends below the hoiizontal lamus of the mandible and 
tiaced pioximally to the facial tiunk. The small size of this 
blanch and its slightly vaiiable position make this method 
less desiiable 

S The mastoid tip may be lemoved to peimit identification 
of the neive at the stylomastoid foiamen, fiom which point 
it may be traced distally to its bifui cation and teiniina 
blanches 

Jf. The fourth method^^ is the one we have used most com 
monly the fascial sheath of the paiotid gland is separat 
fiom the perichondiium of the external auditoiy canal Dis 
section IS earned past the tympanic plate until the base o 
the styloid piocess is identified This dissection is relate \ 
bloodless The tiunk of the facial neiwe is next identified as 
it passes just lateial to the base of the styloid piocess 
quently the legion between the mastoid piocess and the ang 
of the mandible is filled by tumoi and isolation of the neive a 
this stage may be difficult In this instance the lowei po e o 
the gland and the enclosed tumoi may be elevated ’ 
fiom the undeilying posteiioi belly of the j 

and as the dissection appioaches the base of the styloi P 
ess the nerve will be encounteied 

When a tumoi is unencapsulated and has invaded 
widely, extii pation of the entii e gland should be accomp ^ 
This IS best done aftei the facial neive is complete y ex ^ 
and letiacted Any blanches of the neive, known ^ 
invaded by the piesence of pieopeiative muscle 
grossly infiltrated at the time of operative exposuie, s 
be sacrificed ^ 

Inadver-tently severed facial blanches, oi those 
deliberately to facilitate lemoval of a tumor, must e 
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proximated accuiately at the end of the opeiation The piog- 
nosis foi letuin of function of the facial nei’ve is bettei when 
the main tiunk is seveied and lesutured than when it is 
stretched to the point of severe injuiy in attempting to extii- 
pate tumors of laige size 

Fai advanced malignant tumors of the paiotid gland may 
pioduce metastatic foci m the regional cervical nodes In the 
absence of far distant spread, radical removal of the deep 
ceiwical nodes should be carried out 

The lesults of surgical treatment, carried out in the man¬ 
ner just described, are measured not only in the number of 
patients free fiom lecuinence of their tumoi and the length 
of survnval of patients with malignant lesions, but also in the 
number and kind of complications diiectly related to this 
method of treatment In Table IX are listed these sequelae 
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Table IX. 

The most feaied complication of surgical lemoval of a 
paiotid tumor 01 gland is facial muscle palsr from damage 
to the facial nene This occurred in 53 patients In 23 
of these, the pals\ v as temporan and return of function of 
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the facial muscles usually occuiied befoie the patients iiere 
dischaiged fiom the hospital In 30, oi 14 7 pei cent, of the 
204 patients whose tumois weie lemoved, some degiee of 
permanent palsy exists In 17 patients voluntaiy saciificeof 
all 01 a pait of the neive was necessary because of the size 
of the tumor or invasion of the nerve by it Accidental or 
involuntary paralysis of facial muscles occurred in 63 per 
cent, or 13 patients In only one instance did total accidental 
palsy occur and tins undoubtedly resulted from severe stietcli 
ing of the main facial trunk The great majority of patients 
who now have some degree of permanent loss of facial 
muscle function have had injury to the mandibular nene 
Such paralyses are commonly disregarded by the patient and 
are noted only on examination by the physician 


Post operative sahvai’y fistulae were noted in six patients, 
all with mixed tumois All fistulae were temporary and all 
but two ceased spontaneously In two patients 450 i of 
Roentgen therapy were administered over the parotid gland 
befoie the accumulation of salivary secretion ceased The 
removal of small tumois near the anterior edge of the paioti 
gland may result in transection of its duct Reimplantation 
into the mouth is readily accomplished if secretion is no 
arrested by Roentgen therapy 

The place of Roentgen therapy in the treatment of pai’otid 
tumois IS still not well defined The majority of mixe 
tumois are but slightly radiosensitive, nevertheless, manj 
favorable reports exist on the combined use of surgery an 
Roentgen therapy in these tumors The arguments for the use 
of combined thei apy ai e based on the fact that these tumors 
ai e not homogeneous and that even though the my>-0^^ 
and cai-tilage-like elements are insensitive to radiation, 
epithelial elements may not be Radiation, by its effec o^^ 
these elements, should bring about cessation of growth la 
there is little evidence that complete destruction of a niixe 
tumor is obtained shoii; of extensive damage to the 
noiTnal structures, radiation has been used in none o 
patients with mixed tumois, either pie- or postopeia ive^' 
except in two patients so treated because of salivaiT 
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tulae We aie unable to e\aluate the effectneness of such 
tieatment, theiefoie, on the incidence of subcutaneous lecui- 
lence fiom tumoi cells ^^hlch may ha\e escaped aftei luptuie 
during surgical extiipation 

The 1 adiosensitmtj^ of malignant paiotid gland tumoi s is 
seldom maiked, although Alilbom^- found that 16 pei cent of 
his patients’ tumors showed maiked sensiti\at%’ Among his 
patients the pseudoadenomatous basal cell caicmomas showed 
good ladiosensitmtv, while the most resistant tumois w eie the 
adenocaicinoma and squamous cell caicinoma tjqies 
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Fort\ patients with malignant tumois, upon whom we Gai¬ 
ned out suigical resection of the tumor, were gr\en Roentgen 
theiapr postopei atl^ ely The distribution of these patients 
and then present survival is indicated abo\e This is a small 
numbei of patients and the reasons foi oi against administra¬ 
tion of theiap\ in the postoperatne period cannot be coi- 
recth e\aluated at this date 

In general, the admmistiation of such treatment at the 
piesent time depends upon the degree and extent of in\asion 
of adjacent tissues b^ the tumor and the thoroughness w ith 
winch the surgeon is able to ablate it When gi\en at all, 
Roentgen ia\ administration is earned to the limits of tolei- 
ance of the normal tissues tthen complete surgical remoial 
is accomplished, postoperatue irradiation is of doubtful \alue 
This concept is particularh applicable in the patients with 
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malignant change in a mixed tumoi since these tumois 
quently appeal well encapsulated and thus complete mmoral 
with a suiiounding layei of nomal gland is leadilv accora 
plished For this leason the laigest numbei of patients given 
no postopeiative iiiadiation fall in tins categoiy On the 
othei hand, since complete lemoval of the widely and iiiegn 
laily infiltiating caicinomas and sai comas is less certain, 
these should leceive postoperative X-iay therapy Without a 
more accurate and detailed evaluation of the lesions tieated 
by irradiation postopeiatively than that possible at this time, 
we aie unable to evaluate properly the usefulness oi eflectne- 
ness of Roentgen therapy in primary malignant parotid 
tumors We are of the opinion, however, that the use of irra 
diation alone in the treatment of such lesions laiely is cura 
tive, and that its use, in conjunction with surgical removal,'s 
of value only where large and vigorous dosage is adminis 
tered 


SUMMARY AND CONCLUSIONS 


A senes of 227 patients with primary tumors of the paiotid 
gland has been recorded 

Statistical study has been made of the 204 patients upon 
whom surgical excision of the tumors was pei’foimed between 
July, 1934, and January, 1949 Pathologic material wasavai 
able on all patients and all have been followed to the piesen 
time 


In the classification of these tumors six categories were 
used One hundred thirteen patients had benign ni>^® 
tumors, 10 had a papillifeious cystadenoma lymphomatosum^ 
also a benigfn lesion, 95 patients had carcinoma, 54 of 
appeared to arise in a previously existing benign mixed turn > 
while the remaining 41 were considered to be of ductal onp 
since there was no histopathologic evidence of benign inix^^ 
tumor Nine patients had sarcomas One hundred twen > 
the 123 patients with benign tumor s had excision of ^ 
lesions Eighty-four of the 104 patients with malign*”’ 
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tumois had these tumois excised Fouideen patients eie sub¬ 
jected to blops^ onh and nine patients weie seen in consulta¬ 
tion aftei pie\nous opeiations elsewheie 

The duiation of the tumoi m tins senes of patients \aiied 
from one month to moie than 20 \ears 

A studj of the clinical manifestations of these tumors 
indicates that pieopeiati\e facial paiahsis and endence of 
disseminated metastases aie the only reliable si^s of malig- 
nancj , ho^\e\ei, mam of the malignant tumois weie well 
encapsulated and showed no eindence of local infiltiation oi 
regional spread 

It was not possible in this studv to confinn the commonly 
held opinion that in each successive recurlence of an excised 
benign mixed tumor, the Instologic structure becomes more 
cellular and the chaiactenstics more malignant Rathei, the 
indications are that time rather than surgical trauma is the 
important factor in the development of malignant change in 
a bemgn mixed tumor 

Pessirmstic attitudes toward the prognosis of patients with 
parotid tumois are cited and refuted on the basis of the 
tabulated results of surgical excision of the tumors in this 
senes of patients 

There was one opeixitive fatahtj in a patient w ith far 
adranced carcinoma who died after injurv' to the caiohd 
alien 

Twent\-se\en patients in the entiie senes ha\e had one oi 
more recurlences after operation, an overall incidence of 13 3 
per cent patient recurrences foi all tumois Reoperation has 
been performed on nine of these patients 

Of the 110 patients who had operatne iemo\al of benign 
mixed tumors, there ha\e been 12 recurrences, or 10 9 per 
cent Fiftr-se\en of these patients aie less than fi\e rears 
postoperatne Tabulation of fi\e-\eai cures in the case of 
benign mixed tumors beais little significance since leciir- 
lences hare been noted 20 and 30 rears aftei excision 
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In the 10 patients who had excision of a papillifeious cvst 
adenoma lymphomatosiim no lecuiiences have been found 

Of the 50 patients who had excision of the caicinoma ans 
ing in a mixed tumoi, 25 had the opeiation moie than five 
yeais ago Eighteen of these, oi 72 pel cent, suivived five 
yeais oi moie without lecuiience of tumoi 

All of the SIX patients who had opeiation foi lemoval of 
saicoma aiismg in a mixed tumoi weie opeiated upon more 
than five yeais ago Five, oi 83 pei cent, of these suivived 
five 01 moie yeais without lecuiience of tumoi 

Of the 26 patients who had piimaiy caicinomas lemoved, 
11 had then opeiations moie than five yeais ago Si\, oi 54 
pel cent, of these survived five oi moie years without lecur 
lence of tumoi 

The two patients with piimaiy saicoma of the gland were 
opeiated upon moie than five yeais ago One of these siir 
vived moie than five yeais without lecuiience of tumoi 

Theiefoie, of the 44 patients who had opeiations foi tl'^ 
lemoval of malignant tumois of all types moie than five yeais 
ago, 30, 01 68 1 pei cent, suivived five oi moie yeais withou 
lecuirence of tumoi 


Twelve pei cent of the entiie gioup of patients with card 
noma arising in a mixed tumoi and 27 pei cent of the patien s 
with piimaiy carconimas aie dead of their disease aftei sui 
gical resection The piimaiy caicinoma seems to be, there 
foie, the most malignant type of tumoi encountered m ’’S 


senes 

The technique of suigical removal is described, includin? 
various methods of identifying and isolating the facial nene 
Every effoi-t should be made to preserve the integrity o ^ 
facial nerve when it has not been invaded by 
indicated by preopeiative paialysis oi gross evidence or i 
tration at the time of operation 

The use of Roentgen therapy m the treatment of 
tumors is discussed This form of therapy should be use 
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maximum dosage after removal of poorlv encapsulated tumors 
the extent of which is not cleailv detined and when total 
remoial is in doubt Its use alone in the pnmarv treatment 
of malignant lesions of the parotid gland is rarelv curative 
and is acceptable onlv when suigical removal is contraindi¬ 
cated 

Fiftv-three patients had some degree of facial palsv post- 
operati\ elv In 23 instances this palsv was temporarv, usuallv 
disappearmg by the time the patient left the hospital In 
30 patients, or 14 7 per cent of the 204 patients there v as 
some degree of permanent paralvsis due in most instances to 
deliberate sacrifice of that portion of the neiAe in\ol\ed by 
the neoplasm In 13 patients (6 3 per cent) there was acci¬ 
dental or unpremeditated permanent palsv Onlv one of this 
group has complete parahsis The vast majonti* of these 
accidental permanent palsies involve onlv the lowei lip and 
are of little concern to the patient 

Saliiarj' fistulae occurred postoperati\ elv in six patients 
All of these healed promptlv without surgical tieatment and 
all occurred in patients who had removal of bemgn mixed 
tumors 

Tlie results here tabulated seem to justifv the conclusion 
that all pnmarv tumors of the parotid gland should be 
remo\ ed surgicallv as soon as thev are disco% ered unless there 
has been dissemination of metastases to distant structures 

Since the prognosis for sur\n\al in patients vnth parotid 
tumors depends upon the presence and degree of malignanci 
and the completeness vnth v hich resection of that tumor can 
be accomplished and since the differentiation between benign 
and malignant lesions is not alwa\s apparent unless distant 
metastases ha\e occurred or facial palsv is present, earh 
operation vith complete remo\al of the tumor is imperatne 
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TRACHEAL OBSTRUCTION 

Chapj:^s M Norris M D , 

Philadelphia, Pa 

The phenomenon of partial obstruction of the trachea is 
encountered much less frequentlr than that of laryngeal or 
bronchial obstruction In the mdi\ndual case, however the 
implications of this chmcal finding are likely to be of some 
urgency, depending upon the rapiditi' with which the obstruc- 
ti\e dvspnea increases Obstruction occurring as a result of 
trauma or the inhalation of certain types of \egetal foreign 
body may be rapidly fatal unless emergenc% treatment is 
aiailable Cases m which the onset of symptoms is less 
abrupt require earh and accurate diagnosis, so that the occur¬ 
rence of dangerous degrees of respuatoiw embarrassment 
ma\ be aierted 

Anatoimcallv, the trachea prondes a cross-section area 
about four times that required for quiet breathing That this 
IS true, at least in the adult, may be pro\en b\ the simple 
experiment of breathing through a length of tubing 10 to 12 
cm in length whose internal diameter, 6 to 7 mm., is approxi- 
mateh half that of the average adult trachea during e.xpira- 
tion As a matter of fact the resistance to air flow through 
a normal adult trachea is estimated to be about one-sixteenth 
that offered bv such a length of tubing, in accordance with 
Poiseuille s Law which states that the resistance to flow of 
gases through tubular structures vanes inversely with the 
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TRACHEAL OBSTRUCTION *t 


Chakles M Norris, M D , 

Pluladelphia, Pa 

The phenomenon of paitial obstruction of the tiachea is 
encounteied much less fiequently than that of lai-joigeal oi 
bionchial obstiuction In the individual case, howevei, the 
implications of this clinical finding aie likely to be of some 
uigency, depending upon the lapidity with which the obstiuc- 
tive dyspnea incieases Obstiuction occuiung as a lesult of 
tiauma oi the inhalation of cei’tam types of vegetal foieign 
body may be lapidly fatal unless emeigency tieatment is 
available Cases in which the onset of sjnnptoms is less 
abiupt lequue eaily and accuiate diagnosis, so that the occui- 
lence of dangeious degiees of lespiiatoiy embaiiassment 
mav be averted 

Anatomically, the tiachea pioindes a cioss-section aiea 
about foul times that lequiied foi quiet bieathing That this 
IS tiue, at least in the adult, mav be pi oven bv the simple 
expel iment of breathing thiough a length of tubing, 10 to 12 
cm in length, vhose internal diametei, 6 to 7 mm , is appioxi- 
niatelv half that of the aveiage adult tiachea duiing expiia- 
tion As a mattei of fact, the lesistance to an flov thiough 
a noiTnal adult tiachea is estimated to be about one-sixteenth 
that offeied b^ such a length of tubing, in accoi dance vitli 
Poiseuille’s Lav, vhich states that the lesistance to flov of 
gases thiough tubulai stiuctuies vanes inveiseh vith the 
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fouith powei of the internal diameteis, othei factois being 
equal An exchange duimg maximum effort lias been esti 
mated as fiom five to 12 times that of quiet bieathing 

Accoiding to Jackson, the movements of the tiachea maj 
be classified as lespnatoiy, pulsatoiy, bechic and deglutitop 
Physiologically, the inspiiatoiy widening and expiiatoiy nai 
lowing of the tiachea is of gieat impoitance m explaining the 
expiiatoiy chaiactei of many types of tiacheal dyspnea The 
expiiatoiy nan owing, easily obseived bionchoscopicallv, and 
manifested by a foiwaid mounding of the posteiioi oi mem 
bianous poition of the tiacheal wall, is most pionounced in 
the intiathoiacic poition of the tiachea, and appeals stn 
ingly in conditions associated with a high positive expnaton 
intiathoiacic piessuie, such as bionchial asthma oi di use 
pulmonaiy emphysema 

Symptomatology In geneial, paitial tiacheal obstuiction is 
characteiized by expiiatoiy wheezing and dyspnea The is 
tinctive chai actei of the wheeze heai d at the open mou i's 
such that Jackson^' many yeais ago desciibed the “asthma oi 
wheeze” as pathognomonic of partial obstiuction of t e m 
chea 01 a laige bionchus, the sign has been of particulai va 
in foreign body diagnosis The wheeze is best heaid near 
end of a foiced expiiation, in the lessei degrees of ° ® 
tion, wheezing may be observed by the patient only 
vigorous physical activity Dyspnea is evident as the e 
of obsti uction increases, and the wheeze may become an 
during both phases of respiration Other symptoms associ 
with partial tiacheal obstruction are desciibed below m 
cussing the various disease entities 

Diagnosis As has been infeiied, the distinctive 
of the wheeze, if present, is diagnostic, the natuie o 
obstruction, however, must be deteimined In ehci 
histoiy, the possibility of foreign body should be inves i^ 
by specific questioning If the patient is an infant oi 
child, the 1 elation between time of birth and onset o 
toms IS usually significant The presence of hoaiseness, 
culty m swallowing oi “choking attacks” should be note , 
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inquin should be made as to such associated sjuiptoms as 
hemophsis, chionic cough, expectoiation, etc Infoiination 
legal ding pie\uous illnesses and a “s\stemic levieii” to elicit 
siTnptoms lefeiable to othei s\ stems is m oidei 

The ph^ sical examination, in addition to cai eful obseix^ation 
of the dial actei of any y heeze oi dyspnea, and its i elation to 
phase of lespiiation, should include miiioi lal•^^lgoscop^ , of 
pai-ticulai importance in the external examination aie the 
piesence of enlaiged cei\ucal nodes, localized oi diffuse en- 
laigement of the thjnoid gland, tiacheal deyiation oi “tiacheal 
tug” and ^enous distention 

Caieful Roentgen examination of the neck and chest (in¬ 
cluding fliioioscopy and a stud\ of the “syalloynng function” 
yith opaque mnxtuie), folloued bi diiect lai-jTigoscopy and 
tiacheoscopj, yill then confiiTn oi dispioye the piesence of 
tiacheal obstiuction and in most cases establish the etlolog^* 

“Tiacheal Stiidoi-” tii Infancy and Childhood Noisy bieath- 
m infancy and childhood ma\ be a manifestation of obstiuc¬ 
tion an\x\heie fiom the external naies to the smallei bionclu 
The “stiidoi” of congenital tiachcomalacia a teim imphing a 
deficienc\ m the suppoit piovided bj the cartilaginous imgs 
of the trachea, in mani instances is of a stertoious chaiactei, 
the expiiatoi\ sound lesembling that of snoimg lespiiations 
A similai sound ma^ be pioduced b^ blowing genth thiough 
thm-y ailed Peniose lubbei tubing Theie is some eMdence 
that mciease m the noimal expiiatoix angulation of the 
infant ceiMcal tiachea ma^ be an additional factoi in such 
cases, in se\eial instances the appearance of suprasternal 
bulging, s^nchlonous yitli expiration, has suggested that un¬ 
due laxirt of the supporting tissues at the thoracic inlet ma\ 
allow incieased upwaid displacement of the uppei mediastinal 
structuies with the positue intrathoiacic piessuie of expira¬ 
tion thus contiibuting to the “kinking” effect 

Thymic compic‘!‘^ion of the tiachra, once thought to be of 
common occurience is now legarded as comparatneh infre¬ 
quent The classic description of the Roentgen findings in this 
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fouith powei of the internal diameteis, othei factois being 
equal Aii exchange duimg maximum effort has been esti 
mated as fiom five to 12 times that of quiet bieathing 

Accoidmg to Jackson, the movements of the tiaehea may 
be classified as lespiiatoiy, pulsatoiy, bechic and deglutiton 
Physiologically, the inspiiatoiy widening and expnatoiy nar 
lowing of the tiachea is of gieat impoitance in ex-plaining the 
expnatoiy chaiactei of many types of tiacheal dyspnea Tlie 
expnatoiy nailowing, easily obseived bronchoscopically, and 
manifested by a foiwaid mounding of the posteiioi oi mem 
bianous poition of the tiacheal wall, is most pionounced in 
the mtiathoiacic poition of the tiachea, and appeals stnk 
ingly in conditions associated with a high positive expiratory 
intiathoracic piessuie, such as bionchial astluna oi diffuse 
pulmonaiy emphysema 

Symptovvatology In geneial, partial tiacheal obstiuctionis 
characteiized by expnatoiy wheezing and dyspnea The dis 
tinctive chaiactei of the wheeze heaid at the open moutn^ 
such that Jackson^'* many yeais ago desciibed the “asthma oi 
wheeze” as pathognomonic of paitial obstiuction of the ra 
chea or a large bi onchus, the sign has been of paificulai va ue 
in foieign body diagnosis The wheeze is best heaid near 's 
end of a foiced expnation, in the lessei degiees of 
tion, wheezing may be observed by the patient only 
vigoious physical activity Dyspnea is evident as the egm^ 
of obstiuction incieases, and the wheeze may become au i 
duiing both phases of lespnation Othei symptoms associa 
with paitial tiacheal obstiuction are described below m 
cussing the various disease entities 

Diagnosis As has been infeiied, the distinctive 
of the wheeze, if piesent, is diagnostic, the natuie o 
obstiuction, however, must be deteimined In eliciting 
histoiy, the possibility of foreign body should be inves 
by specific questioning If the patient is an infant oi 
child, the relation between time of biith and onset of sym 
toms is usually significant The piesence of hoaiseness, > 
culty in swallowing oi “choking attacks” should be note , ^ 
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inquim- should be made as to such associated SATuptoms as 
hemopt\sis chronic cough, expectoration, etc Information 
regal ding pre\nous illnesses and a “s\stemic leMew” to elicit 
s\'mptoms referable to othei svstems is in oidei 

The ph^ sical examination, in addition to cai eful obsen'ation 
of the charactei of anv heeze oi d\ spnea and its i elation to 
phase of lespiiation, should include miiioi lanmgoscopv of 
particulai importance in the extemal examination are the 
piesence of enlaiged cemcal nodes, localized oi diffuse en- 
laigement of the thvroid gland, tracheal de\iation oi “tiacheal 
tug ’ and \ enous distention 

Careful Roentgen examination of the neck and chest (in¬ 
cluding fluoroscopy and a stud\ of the “sy allo\ying function” 
■with opaque mixtuie), folio-wed bv diiect laixmgoscopv and 
tracheoscopy, -will then confirm or dispio\e the piesence of 
tiacheal obstruction and in most cases establish the etiology 

Tiacheal Studoi-” in Infancy and Childhood Xoisi bieath- 
in infancy and childhood may be a manifestation of obstruc¬ 
tion an\'\\here fiom the extemal nares to the smallei bionchi 
The “stiidoi of congenital tmchcomalacia a tenn implnng a 
deficienc\ in the support proMded b\ the cartilaginous lings 
of the trachea, in many instances is of a stertorous chaiactei, 
the expiratoi\ sound resembling that of snoring respiiations 
A similar sound ma\ be produced by blow ing genth through 
thln-^\ ailed Penrose rubber tubing Theie is some e\idence 
that inciease in the normal expiratoi'^ angulation of the 
infant cemcal trachea may be an additional factor in such 
cases, in se\eral instances the appearance of suprasternal 
bulging smehronous AMth expiration, has suggested that un¬ 
due laxitv of the supporting tissues at the thoracic inlet ma\ 
alloy increased upy ard displacement of the upper mediastinal 
structures yith the positue intrathoracic pressure of expira¬ 
tion thus conti ibuting to the “kinking’ effect 

Thitmic compic'-’fion oj the iiachca once thought to be of 
common occurrence is now regarded as comparatn el\ infre¬ 
quent The classic desciiption of the Roentgen findings in this 
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fourth powei of the internal diameteis, othez factois being 
equal An exchange duiing maximum effoit has been esti¬ 
mated as fiom five to 12 times that of quiet bieathing 

Accoiding to Jackson, the movements of the tiachea may 
be classified as lespiiatoiy, pulsatoiy, bechic and deglutitoiy 
Physiologically, the inspiiatoiy widening and expiiatoiy nai- 
1 owing of the tiachea is of gieat impoi’tance in explaining the 
expiiatoiy chaiactei of many types of tiacheal dyspnea The 
expiratoiy nan owing, easily obseived bi onchoscopically, and 
manifested by a foiwaid mounding of the posteiioi oi mem¬ 
branous portion of the tiacheal wall, is most pionounced in 
the intiathoiacic poi-tion of the tiachea, and appeals stiik- 
ingly in conditions associated with a high positive expiratoiy 
intrathoiacic piessuie, such as bionchial asthma oi diffuse 
pulmonary emphysema 

Symptoitiatology In geneial, partial tiacheal obstiuction is 
characterized by expiiatoiy wheezing and dyspnea The dis¬ 
tinctive chaiactei of the wheeze heaid at the open mouth is 
such that Jackson^'* many years ago desciibed the “asthmatoid 
wheeze” as pathognomonic of partial obstiuction of the tia¬ 
chea 01 a large bionchus, the sign has been of particulai value 
in foieign body diagnosis The wheeze is best heaid neai the 
end of a forced expiration, in the lessei degrees of obstruc¬ 
tion, wheezing may be obseived by the patient only duiing 
vigorous physical activity Dyspnea is evident as the degree 
of obstruction increases, and the wheeze may become audible 
during both phases of respiration Other symptoms associated 
with partial tracheal obstruction are desciibed below in dis¬ 
cussing the various disease entities 

Diagnosis As has been infeiied, the distinctive chaiactei 
of the wheeze, if present, is diagnostic, the natuie of the 
obstruction, however, must be determined In eliciting the 
history, the possibility of foreign body should be investigated 
by specific questioning If the patient is an infant oi young 
child, the relation between time of birth and onset of symp¬ 
toms is usually significant The presence of hoarseness, diffi¬ 
culty in swallowing oi “choking attacks” should be noted, and 
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inquiij should be made as to such associated sjTiiptoms as 
hemophsis, cluonic cough, expectoiation, etc Infoimation 
legaidmg pievious illnesses and a “systemic leview” to elicit 
smiptoms lefeiable to othei systems is in oidei 

The phjsical examination, in addition to caieful obseivation 
of the chaiactei of anj’^ wheeze oi dyspnea, and its i elation to 
phase of lespiiation, should include miiioi lai ^^lgoscopy, of 
paiticulai importance in the external examination aie the 
presence of enlaiged ceivical nodes, localized oi dilfuse en¬ 
largement of the thyioid gland, tiacheal deviation oi “tiacheal 
tug” and venous distention 

Caieful Roentgen examination of the neck and chest (in¬ 
cluding fluoioscopy and a study of the “swallowing function” 
with opaque mixtuie), followed by diiect laiyngoscopy and 
tracheoscopy, will then confirm oi dispiove the piesence of 
tracheal obstruction and in most cases establish the etiologv 

Tiacheal StndoT” tn Infancy and Childhood Noisv bieath- 
infancj and childhood may be a manifestation of obstruc¬ 
tion am-wheie from the external naies to the smaller bronchi 
The “stiidoi” of congenital tiacheomulacia, a term imphing a 
deficiency in the suppoid; provided by the cartilaginous rings 
®f the trachea, in many instances is of a stei toi ous chai actei, 
the expuatoi-j sound resembling that of snoring lespiiations 
similar sound may be produced br bloving gentlj thiough 
thin-vailed Penrose rubber tubing There is some evidence 
that increase in the normal expllatol^ angulation of the 
infant ceiwical trachea may be an additional factor in such 
cases, in several instances, the appearance of suprasternal 
bulging, srmchionous with expiration, has suggested that un¬ 
due laxitv of the supporting tissues at the thoracic inlet ma^ 
allow increased upward displacement of the upper mediastinal 
structures with the positive intiathoiacic pressure of expira¬ 
tion, thus contributing to the “kinking” effect 

Thymic compi csswn of the tiaclica once thought to be of 
common occunence, is now regarded as compaiatireh infie- 
qucnt The classic description of the Roentgen findings in this 
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condition is that of Pancoast The expiiatoiy sound is a 
tiue wheeze compaiable to that heaid in other types of tia- 
cheal compression 

In both of the above conditions, the symptoms aie likely to 
date fiom birth oi shortly thereafter, and the noisy bieathing 
IS accentuated by activity and by feeding Unlike congenital 
laryngeal stridoi, howevei, the respirations during sleep are 
usually quiet or nearly so, and indiawing of the supra- and 
mfrasternal spaces is less prominent Roentgen films made 
during expiration [see Fig I (b) and (d)] will show, in both 
conditions, narrowing of the tracheal lumen, howevei, in 
tracheomalacia, the inspiration film shows a tracheal lumen 
which IS straight and of normal calibre [see Fig I (a)], in 
true thymic compression, the lumen of the trachea remains 
narrow even on full inspiration [see Fig I (c)] and is dis¬ 
placed dor sally 

In tracheomalacia, the tiacheoscopic picture is one of tra¬ 
cheal expiratory collapse, with reopening to normal calibre on 
inspiration In thymic compression, the narrowing persists 
in some degree during inspiration, though increased during 
expiration If the bronchoscope is introduced to the caiinal 
level, the expiratory wheeze is no longer evident, as it is 
withdrawn a short distance, the wheeze will reappear The 
direct laryngoscopic findings allow a differentiation of these 
two conditions from laiyngomalacia (congenital laryngeal 
stridor) in which the stridor is neaily always in the inspiia- 
tory phase 

The noisy breathing of tracheomalacia is “outgrown” m a 
few months, or at most tv'o years In thymic compression, 
small doses of Roentgen irradiation accomplish regression, 
and such treatment is indicated once the diagnosis is estab¬ 
lished or strongly suspected 

A number of recent papers'-^"™ have called attention to 
anomalous vasculat nng as a cause of partial tracheal and 
esophageal obstruction in childhood These anomalies, which 
occur through persistence of embryonal arches other than 
those involved in the formation of the normally situated 
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(c) (<J) 

^ and (b) Tracheonmincin In an Infant of n\c « eel « Cxplrator' 

' nlor since birth fa) Inspiration film show Inp traebeal lumen of normal 
plilire throuphout. (b) Expiration film show Inp marked narrow Inp of 
^'drathoraclc portion of trachea (c) and (d) Th\mlc compression of trachea 
a on infant of three months nxplrator\ wheezinp since shortU after birth. 
^ The thoracic portion of the trachea compressed and displaced back- 
If'Plratlon film (d) Narrow inp and displacement arc 
f s, expiration 
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matme aitezies, aie, accoiding to Gloss’- of two geneial 
types In one type (light aortic aich, posteiioi type), the 
aich, instead of passing fiom light to left anteiioi to the 
tiacliea, passes fiom light to left behind the esophagus, con- 
stiiction of both esophagus and tiachea may occui when tlie 
pulmonaiy arteiy, lying anteiioi to the tiachea, is joined to 
the distal portion of the aich by a patent ductus aiteiiosus 
01 ligamentum aiteiiosuni lying to the left of the tiachea 
The second type is a double aortic aich, the two limbs of the 
split aorta enciicling both tiachea and esophagus and leunit- 
ing in the left posteiioi mediastinum Numeious vaiiations 
of these types have been desciibed 

The symptoms aie wheezing and dyspnea of vaiying degiee 
(incieased duiing activity and decieased duiing sleep), and 
dysphagia oi leguigitation, often fiist noted when an attempt 
IS made to give solid oi sennsohd foods The chaiacteiistic 
Roentgen findings (see Fig II) aie cleaily summaiized by 
Neuhausei most suggestive is the finding of a lounded 
indentation of the posteiioi wall of the baiium-filled esopha¬ 
gus, compiession of the tiachea may be obseiwed m both pio- 
jections A definite diagnosis may be established in neailv 
all of these cases if Roentgen examination of the esophagus 
with baiium mixtuie is made a pait of the loutine study m 
cases of stiidoi in infancy and childhood 

Since the tiacheal obstiuction is at a low level, tiacheotomv 
IS not an appiopiiate palliative pioceduie foi lelief of dysp¬ 
nea, although intioduction of a bionchoscope to the caimal 
level will tempoiaiily piovide an adequate ainvay Peisistent 
01 lecuiiing dyspnea constitutes an indication foi thoiacot- 
omy, with ligation and division of the anomalous stiuctuies 
lesponsible foi the compiession 

The incidence of tiacheal foietgn body is consideiably less 
than that of foieign body m the bionchus In the authoi s 
senes of 250 consecutive foieign Joodies in the an and food 
passages,-® foi example, only seven, oi 2 8 pei cent, neie in 
the tiachea, as compaied to 46, oi 18 4 pei cent, in the bioii- 
chus In this gioup of cases all of the patients weie childien, 
the youngest 11 months and the oldest five veais 
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A foieign body small enough to pass tluough the subglottic 
lumen would not be expected, initially, to obstiuct the tiacheal 
lumen to a dangeious degiee, unless of unusual shape or 
consistency, howevei, it is generally lecognized that foieign 
bodies capable of inci easing in size with absoiption of mois- 
tuie (paiticulaily the bean) may give use to lapidly incieas¬ 
ing dyspnea and possibly asphyxia 

The initial episode of choking, coughing, wheezing and dysp¬ 
nea may be followed by an asymptomatic inteival Moie com¬ 
monly, howevei, tlieie is a persistent "asthmatoid wheeze" 
As pointed out by Jackson, foieign bodies fieely movable in 
the tiachea may give use to seveie paioxysms of cough, on 
cough, the “audible slap” and “palpable thud” due to sudden 
aiiest of the foieign body at the subglottic level may be 
obsei ved 

Duiing cough, impaction in the subglottic legion may occui, 
this event is attended by an abiupt onset of laiyngeal dyspnea 
with inspiiatoiy-expiiatoiy stiidoi and maiked supia- and 
infiasternal letiaction, so that asphyxia appeals imminent 
In the case of a thiee-yeai-old boy lecently obsei ved, no foi¬ 
eign body histoiy could be elicited, the symptoms weie those 
of “head and chest cold” of tliiee days’ duiation When fiist 
seen in the emeigency waid, the dyspnea, two-way stiidor 
and letiaction suggested acute laiyngotiacheobionchilis as 
the most likely diagnosis, but as the bionchoscope was intio- 
duced piehminaiy to tiacheotomy, an iiiegulai fiagment of 
peanut was encounteied at the subglottic level, tins vas 
lemoved and tiacheotomy was not lequiied 

The Roentgen findings in tiacheal foieign body may be 
those of bilateial obstructive emphysema, but in a lathei high 
percentage of cases, even caieful fluoioscopic study may fan 
to show lestiicted motion of the leaves of the diaphiagm oi 
impairment of emptying of the lungs Such was tiue in the 
case of a two and one-half j’^eai old boy whose wheeze, presen 
foi 18 months befoie his fiist visit to the bionchoscopic chmc, 
had occasional X-iay theiapy for a supposedl} enlaiged tliv- 
mus, tonsillectomy and alleigic study undei an eironeous 
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diagnosis of bronchial asthma The wheeze disappeai'ed com¬ 
pletely with bronchoscopic remo\ al of a vrooden bead from the 
trachea 

Tracheal wheeze and d^'spnea mav occur as a result of com¬ 
pression of the thm “partj* wall” between the trachea and 
esophagus by foreign body lodged m the upper esophagus 
[see Fig m (a)] If opaque, the lateral Roentgenogram will 
show its true location If nonopaque the presence of wheez¬ 
ing may appear to call for bronchoscopv unless the presence 
of esophageal foreign bodj* has been demonstrated by careful 
hoentgen study with barium mixture 

Endogenous Toreign body is a common cause of tracheal 
obstruction in the acute tracheobronchial infections of child¬ 
hood Rapidly increasing dyspnea mav occur in the presence 
of diphtheritic exudate or the thick partially crusted secre¬ 
tions characteristic of acute laryngoti'acheobixincintis As em¬ 
phasized by Jackson^' and other's, the formation of crusts 
following tracheotomy mav usually be pre^ented bv proper 
humidification of the inspired air and frequent catheter aspi- 
l^bon thi-ough the tracheal cannula, with piehminai'\* instil- 
ubon of a few drops of physiological saline 1 per cent 
sodium bicarbonate solution or a solution of penicillin in 
sulme (5 000 u/ cc.) Tke persistence following thorough 
^Pirabon of wheezmg, dvspnea or impaired aeration as 
otermined by auscultation, suggests the presence of residual 
trusted material, and bronchoscopic removal mav be required 
nmlar problems mav arise in instances of acute infection 
ollowing tracheotomy for othei conditions and following 

laryngectomy 

Ehronic Granulomata In iubciculo'^is lesions of the tra- 
^ ea are less frequent than those of the laiwnx and bronclii 

Ole often than not, the tracheal lesion represents pi-oximal 
0- ension of one initially im ol\ ing the bixmchi The stages 
° fhe disease are the same as those of tuberculous bron- 
* (submucous infiltration ulcei-ation or ulcerogxanu- 

®a, cicatncial stenosis) but ti-acheal obstruction due to 
^uuloma IS uncommon and cicatricial stenosis is much less 
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common than m the bionchus, piesumablv because of the 
mfiequency with winch a laige poition of tlie ciicumfei once 
of the tiacheal ^\alI is involved in the ulceiative stage Svcaiiv 
and Belim”''’ obseived tiaclieal involvement in only 10 3 pei 
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cent of 377 cases of tuberculous tiacheobionchitis In a study 
of 22 cases in which peifoiation of a tubeiculous Ijnnph node 
had occuiied, Aueibach^ found six instances of peifoiation 
into the tiachea 

The diagnosis of active tubeiculous tiacheitis is suggested 
by the tiacheoscopic appeal ance of supeidicial ulceiation, with 
or without gianuloma, and the concomitant finding of Roent¬ 
gen evidence of pulmonaiy tubeiculosis and positive sputum 
Acbve tubeiculous tiacheitis in the absence of paienchjmial 
disease is laie Still more conclusive pi oof is obtained by 
removal of a small specimen of tissue foi biopsy, the author 
has seen four cases in winch histologic studj^ showed coinci¬ 
dent carcinoma in the piesence of active puhnonaiy tubeicu- 
losis 


Superficial ulcerations may be treated biweeklv by local 
fipphcation of silver nitrate (10 to 20 per cent) , granuloma 
Play require forceps removal or electrocoagulation Rapid 
healing may follow administration of streptomycin systemi- 
caUy and by inhalation (0 20 gm in 1 cc of physiological 
saline four or five times daily) 


Ulceiative or gummatous luetic lesions are laie The find- 
|Pg of atjqiical ulceration in the piesence of positive seiologic 
6st, hovmver, should call for biopsy and daik-field examina- 
'on of matenal obtained by swab at the time of ti acheoscop's 


racheobi onclual lesions of scleioma occur in about 9 per 
of cases, accoi ding to the statistics of BelinolT" This 
isease, endemic in central and southeastern Europe, and 
Pecenth in Latin American countries, is occasionally encoun- 
®ied among the native-born of the United States Although 
generallv thought to be of infectious origin, the piimau etio- 
ogic lole of the von Frisch bacillus, vhich can neaih alvars 
e cultured from the lesions, has not been fiillv proven Gioss- 
'• the lesions mar be of diffuse oi ciicumsciibed chaiactei, 
"dh induiatue thickening of mucous membrane and sub- 
iPcent tissues, whose consistency is often that of scai tissue 
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01 caitilage Micioscopically, the chaiacteiistic feature is the 
piesence of Mikulioz cells, within which the bacilli may be 
found 

The laiyngotiacheal sjrmptoms aie those of obstiuction, 
which may be partiallly the result of ciusted secietions adhei- 
ent to the diy mucosal suiface Plamgiaphic study, oi films 
made following instillation of hpiodol (see Fig IV) may show 
well the extent and degiee of the stenosis The immediate 
indication foi tieatment may be relief of obstructive dyspnea 
by tiacheotomy Pei iodic per oral dilatation may prevent oc- 
cuiience of stenosis in less advanced cases Jackson advocates 
that patients residing in a region where the disease is endemic 
should be encouraged to move elsewhere 

Response to Roentgen oi radium irradiation is generally 
favoiable,^- though usually temporary, many radiologists feel 
that such theiapy is only palliative In the opinion of Cun¬ 
ning,® the sulfonamides aie likewise of only temporary value 
The potentially favoiable oi curative effect of stieptomycin 
has been described by New, et <xl ” 

Timima of the ti-uchea occurs infrequently in civilian life, * 
although many instances of such injury were observed in 
combat •- =® The resiliency, mobility and compressibility of the 
structure, its sheltered position and the suiioundmg cushion 
of soft tissues protect it from crushing injury Lacerations, 
penetrating sounds and injury by striking the neck against 
a naiiow-edged object are somewhat more common 

In severe lacerations involving the trachea, escape of an 
into the wound is obvious In othei foims of external tiauma, 
subcutaneous or mediastinal emphysema, along with hemopty¬ 
sis, may indicate rupture of the trachea Spontaneous rupture 
of the trachea from violent coughing has been leported^" 
Wheezing and dyspnea depend on reduction of the tracheal 
lumen by submucosal hemoiihage and edema, or compression 
by hematoma external to the trachea 

Lacerated wmunds involving the tiachea may, if relatively 
clean, be closed wuth a minimum of diainage, providing injurv' 



NORKIS TRACHEAL OBSTRUCTION 


607 



to the trachea is not severe Contaminated vounds, oi those 
in "hich the-tracheal wall is badlv damaged, should be closed 
looselj to favor fiee diainage and a tracheal cannula left tn 
for seieial dajs with adequate systemic biotherapj 
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In the case of closed wounds, close obseivation foi nicic.is 
mg dyspnea is tlie most impoitnnt consideiation Asplivvia 
may be aveited by mtioduction of the bionchoscope, followed 
by oideily tiacheotomy, the cannula being left m sitn until 
Roentgen examination, tiacheoscopy and clinical tiial by coik- 
ing demonstiate an adequate an way 

The pioblem of tieatment of cicatiicial stenosis occuiiinp 
as an end-iesult of peiichondiitis of the tiacheal caitilages is 
discussed below Cases in which stenosis occius as a lesiilt of 
blast mjuiy oi exposuie to noxious gases, such as those 
lepoited by Knight,= piesent a similai pioblein 

Cfnowc Cleat) icuU T)ach<;aJ Sie))os)s Cicatiicial naiiow- 
ing of the tiachea may be obseiyed as a sequel to tiaiima, but 
moie often, the condition lepiesents the healed end-iesult of 
a cluonic gianulomatous lesion (tubeiculosis, sclcioma, lues, 
etc ) Cicati i^ation of a tubeiculous lesion is the most common 
cause Appicciable degi ees of cicati icial nailowing at tlie site 
of tiacheotomy aie unusual, eyen when the cannula has boon 
worn foi pioloiiged peiiods, piovidiiig the tiacheotomy has 
been peifoimed at the piopei leyel to ayoid contact with the 
ciicoid caitilagc, howcyei, peisistiiig obstiactive giamiloma 
at the iiinei end of the tiacheotomic fistula may bo evident 
when dccaniuilatioii is attempted, pai ticulaily in young chil- 
dien, and may lequiie foi ceps lemoval 

Caieful piehminaiy Roentgen and tiacheoscopic study is a 
pieiequisite to tieatment, pianigiaphic films may be espe¬ 
cially helpful Keen,"’ in 1924, desciibed an opeiation foi 
cicatiicial stenosis of the tiachea, and lecently Daniel'’ has 
demonstiated the ability of the tiachea and laigei bioiichi to 
legoneiate aioiind hollow tubes of glass, plastic oi incit metal 
TafTcl''' has desciibed the use of fiee fascia giafts in the 
icpaii of defects of the tiacheal wall 

The moie coiisei vative tieatment consists in eithci 1 peio- 
lal dilatation, using smooth-tipped bi onchoscopes in iiici cas¬ 
ing si/es 01 metal bougies of the type used in ti eating laivn- 
geal stenosis, oi 2 use of indwelling appaiatus of lubbci oi 
jilastic, if the stenosis is at such a level that a tiacheal cannula 
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mav be left in situ below the appaiatus Tiacheostomv mav 
be required to msei*t such appaiatus initiallv, the “coie-mold” 
mar be anchoied to the tiacheal cannula oi to a segment of 
rubber tubing lymg on the skin surface, the lattei method has 
the advantage of allowing daily changing of the tiacheal 
cannula Rubber dilatois mav be changed weekly, with in¬ 
crease in size until a No 36 to No 40F m the aieiage adult 
IS tolerated for a period of three to four weeks A test period 
of se\eral months without appaiatus is required before decan- 
nulation is attempted 

The techmque of Ench,^^ in wluch excision of scar tissue 
and skin grafting are followed by the wearing of an acivlic 
JDold, IS hkewise applicable to stenosis of the uppei trachea 
and IS said to accomplish restoration of an adequate tiacheal 
lumen in a somewhat shorter period of time 

Peroral dilatation of a cicatricial tiacheal stenosis cannot 
e accomplished rapidly Progress must be slow, for excessn e 
s e ching is likely to be followed bv a tempoiaiw increase 
rt 0 structive dispnea, which mav be a serious problem if a 
^c eal cannula is not being wom, and even moie so when 
of feasible, as in stenosis near the lower end 

biachea In cases where impainnent of bronchopulmo- 
3IT diainage is e\adent, frequent bionchoscopic aspiration 
c'ond the stenosis mav be helpful 

ch^*i”h°^^ r'cc/iea The lelatire infiequencv of tra- 

reH indicated by the statistics of various authors 

rah incidence to that of laixTigeal tumor's These 

/inn' the paper of D’Aunoy and ZoeUei,^*’ are 

4 '?nn T 300 (\on Bruns), 3 748 (Schmidt) and 

to"^ ,, D’Auno-\ and Zoellei, in 1929, veie able 

this reported cases of piimar\* tiacheal tumors, in 

p'oup, benign and malignant tumors occuiTed with about 

frequency 

papilloma IS the most common of the tiuh neoplas- 
^Pign tumors, and fibroma is second in fiequenci The 
o'licidence of benign papilloma of the trachea and tiacheal 
asia has been obsen,ed ' Other benign neoplasms less 
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IS not essential, the administiation of baiiuni is avoided, 
unless necessaiy foi localization of peifoiating nonopaque foi- 
eign bodies 

Although some cases of mediastinitis due to foieigii bod\ 
01 instiumental peifoiation may lespond to biotheiapy (espe¬ 
cially if the peifoiation is laige enough to allow adequate 
internal diainage) the occuiience of tiacheal dyspnea is an 
indication foi suigical diainage, this is usually accomplished 
by ceivical mediastinotomy, following piehmmaiy inseition of 
a bionchoscope oi endotracheal cathetei, the pieveitebial 
space being opened thiough the inteival between tlie stenio- 
mastoid muscle and caiotid sheath, lateially, and the thjnoid 
gland, tiachea and esophagus medially If, following diain¬ 
age, dyspnea lecuis when the bionchoscope oi endotiacheal 
cathetei is withdiawn to the glottic level, a tiacheal cannula 
should be intioduced thiough a sepaiate incision Intensive 
biotheiapy, contioiled by cultuie and susceptibility tests, and 
attention to oial hygiene aie indicated, saliva should be e\pec- 
toiated lathei than swallowed Usually a feeding tube can be 
intioduced if this is done undei fluoioscopic guidance with 
caie, othei'Wise, paienteial feeding is lequiied tempoiaiily 

Ti acheal compression due to enhm ged thymvs, and that due 
to esophageal foi eign body, have been mentioned above Othei 
types of compiession, developing moie slowly, aie those of 
substenial goitei, thyioid caicinoma oi abscess of the thjnoid 
gland, aneuiysm of the aoita oi subclavian artery [see Fig 
VI (b)], benign tumoi of the uppei mediastinum, mediastinal 
cyst, invasive tumoi of bionchogenic [see Fig VI (c)] oi 
esophageal [see Fig VI (a)] oiigin, and mediastinal lymph- 
adenopathy (inflammatoiy, metastatic tumoi, lymphoblasto¬ 
ma) Heuei“ found piimaiy lymphoblastoma and metastatic 
lymphadenopathy of about equal fiequency, most of the cases 
of the lattei lepiesent extension fiom a bronchogenic caici¬ 
noma Diffeiential diagnosis will lequiie, in addition to wre 
ful geneial examination and indiiect laiyngoscopy, Roentgen 
examination of the neck, chest and esophagus, and may requir 
1 biopsy of any enlaiged ceiwical nodes, 2 bionchoscopv ^ 
esophagoscopy oi both, except in cases wheie aneurysm is 
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rif, VI (n) Tracheal compression by carcinoma ol oaoph agus In a white male of 61 years (b) Tracheal compression 
bj luetic ancur>sm of tlio Bubclavlan artery in a whlto male of 40 years (c) Tracheal compression by bronchocrenlc 
carcinoma inhUratlnR modlnstlnum 
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fiequently seen aie adenoma, cyhndioma, “mixed tunioi,” 
lipoma, angioma, chondioma and osteoma The natine of the 
tumoi must, of couise, be deteimined by tiacheoscopic biopsv 
Benign tumoi-like conditions, not tiuly neoplastic, aie intia- 
tiacheal goitei, amyloid tumoi and tiacheopathia osteoplastica 
(multiple osteochondiomata) 

Papilloma and fibioma aie adequately tieated by tiacheo¬ 
scopic lemoval, and the same is tiue of othei benign neo¬ 
plasms, except foi those which aie integial with the tiacheal 
wall In the case of vasculai lesions, electiocoagulation is 
piefeiied to foiceps lemoval Pedunculated tumoi s may be 
1 amoved with the snaie 

The incidence of malignant tumoi s of the tiachea as com- 
paied to that of adjacent portions of the lespiiatoiy tiact, is 
suipiisingly low Culp,^ in 1938, found only 82 lepoited cases 
of histologically pi oven piimaiy caicinoma of the tiachea, 
and Schoolman^^ found only five caicinomas of the tiachea 
duiing a peiiod in which 137 caicinomas of the laiynx weie 
seen The lelative fiequency, as compaied to the incidence of 
piimaiy malignant bionchial tumois, is piobably no greatei 
than 2 pei cent As to sex, the male piedominates in latio of 
about 2 1 

In somewhat moie than half of the cases, the lowei thud 
of the tiachea appeals to be the site of origin The posteiioi 
wall is said to be moie fiequently involved than the lateial 
wall and anteiioi wall Squamous cell caicinoma and adeno- 
caicinoma occui with about equal fiequency The "cyhn¬ 
dioma” type of adenocaicinoma, usually of low-giade malig¬ 
nancy, IS identified micioscopically by the occui lence of col¬ 
umns of small cells of unifoim size, with infiequent mitoses 
but some tendency foi foimation of acini containing mucus 
This type of tumoi must be diffeientiated fiom the benign ade¬ 
noma and the so-called “mixed tumoi ” Micioscopic appraisal 
of degiee of malignancy, accoiding to the ciiteiia of Binders, 
allows some estimate of the lapidity with which local invasion 
and metastasis may be expected to occui Metastases, moie 
commonly seen in the squamous cell than in other histologic 
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tvpes, are usually to the mediastinal, cei’vical oi peiibionchial 
nodes, distant metastases aie unusual Local invasion of 
adjacent stiuctuies is, of couise, ielati\elv common 

The most chaiactenstic clmical manifestation of tiacheal 
tumor IS the “astlunatoid vrlieeze,” which, m the earlv stages, 
IS best heard at the open mouth near the end of a forced 
expiration, is mcreased by exertion, and mav, if the tumoi is 
pedunculated, be affected by change of position The accom¬ 
panying dyspnea is of incieasing severitj', paioxysmal exac- 
erbabons mav occui if the lesion is pedunculated, but. moie 
often such episodes, usually nocturnal, accompany the accu- 
mulabon of secretions due to obstructed ti'acheobronchial 
(hainage Cough is not always an eailv sjTnptom, but parox- 
vsmal cough and expectoration of punilent sputum occur when 
the mcreasmg obstruction results in impaiied dramage and 
secondary infection Hemoptysis and blood-sti eaking are com¬ 
monly observed The initial symptoms may be those of eso¬ 
phageal mvasion (dysphagia, regmgitation), oi lecurrent 
Per\e paralysis (hoarseness) 

The presence and location of the ti-acheal tumor may be 
^ell shown by the lateral Roentgenogram, or the planigiaphic 
kOentgen film [see Fig V (a)] Films made following instil- 
ution of iodized oil may likewise demonstrate the lesion 

Tracheoscopy with biopsy under direct vision is the only 
procedure by which accurate diagnosis may be established 
eneral anesthesia foi this procedure should be avoided, par- 
cularh m the presence of obstructive dyspnea, and facilities 
fhe endoscopic insufflation of ox^’gen should be available 
fhe gross appearance of a malignant tiacheal tumor Aanes to 
some degiee with the histologic type, the squamous cell car¬ 
cinomas of high malignancy present an ulcerated, nodular oi 
fungating surface which ma^ invohe a large portion of the 
circumference of the lumen Adenocarcinomas of low grade 
be more localized to the point of origin, or e\en peduncu- 
nted, with a surface which is smooth or lobulated The “c\ I- 
’ndroma” hqie of adenocarcinoma may be covered with 
Mucous membrane which is entirely smooth 
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The diffeiential diagnosis'® includes endotiacheal lesions of 
othei types (benign tumoi, gianuloma, specific oi nonspecific 
ulceiative lesions, cicatiicial stenosis), as well as extiatiaclical 
lesions which may, by compiession, naiiow the tiacheal lumen 
(aneuiysm, esophageal tumoi, oi foieign body, lymphoblas¬ 
toma 01 othei space-taking mediastinal lesion) Othei causes 
of wheezing lespnations (bionchial asthma, bionchial foi¬ 
eign body, and paitially obstiuctive lesions of the laigei bion- 
chi) may also lequiie diffeientiation Cases in which a tumoi 
of bionchial oiigin appeals to have extended pioximalh o 
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lelief of tempoiai’y natuie may accompany admimstiation of 
oxyg-en oi oxygen-helium mixtuie, piefeiably by mask 

Suppuiative bronchopulmonaiy infection will lequiie, in 
addition to pei iodic bi onchoscopic aspiiation, use of sulfona¬ 
mides, penicillin oi stieptomycin, depending upon the suscep¬ 
tibility of the oiganisms cultuied fiom the tiacheobionchial 
secietions In instances wheie esophageal obstiuction has 
occuried, as a lesult of invasion oi compiession, gasti ostomy 
may be lequiied foi feeding, gasti ostomy is also indicated if 
a tiacheoesophageal fistula is piesent, and an effort should be 
made to impiove oial hygiene 

Complete extiipation of a malignant tumoi by endoscopic 
lemoval is usually not possible, although Bioyles’ has lepoited 
a case of squamous cell caicmoma surviving 11 yeais aftei 
tieatment by fulguiation Cuiative tieatment by suigical 
lesection is possible only if the lesion is limited to the uppei 
thud of the tiachea In a few instances, if the tumoi is 
pedunculated oi well localized, lemoval by tiacheofissuie, with 
excision oi electrocoagulation, may be feasible Moie exten¬ 
sive lesions will lequiie lesection of a portion of the uppei 
tiachea and adjacent stiuctuies, partial or total laiyngectomy 
may be necessaiy Presence of cervical node metastases calls 
for complete neck dissection The likelihood of lecuiience is 
somewhat diminished by implantation of xadon seeds at the 
time of operation, but the potency and distribution of the 
seeds should be such that neciosis of lemainmg cartilage will 
not occur 

The prognosis in carcinoma of the tiachea is geneially 
unfavorable Lesions of the upper tiachea aie more amenable 
to either surgical tieatment oi iiradiation, and offer a some¬ 
what better prognosis than those at lower levels The adeno¬ 
carcinomas of low grade appeal to be the most favorable his¬ 
tologic type 

Ti acJieal Compi ession The clinical manifestations of par¬ 
tial tracheal obstruction due to compiession aie essentially 
the same as those of intiinsic oi intiatiacheal obstruction 
Wheezing and dyspnea are piedominantly expiiatoiy, thougi 
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less so when the cervical trachea is compiessed, the charac- 
tenstic “brassy” cough idicative of compiession of the tho¬ 
racic trachea is well known Othei sjTnptoms, signs and 
Roentgen findings aie those of the pathology lesponsible foi 
the compression 

Compression by hematoma, with dyspnea, may occui follow¬ 
ing mjury or following opeiations on the neck Since thy¬ 
roidectomy IS one of the more common operations pi one to 
be followed by this complication, it is important to differen¬ 
tiate dyspnea due to tracheal compression from that due to 
bilateral injury of the recurrent laryngeal nerves The latter 
condition is characterized by inspiratory dypsnea, inspiratory 
stridor and impairment or loss of voice in the initial stages, 
indirect laryngoscopy will show the vocal cords motionless 
in the midlme, and tracheotomy wiU be required in many 
instances 


Differentiation of compression by hematoma folio-wing tiau- 
^ from obstruction due to injury of the tiachea itself may 
e difficult, although occurrence of hemoptysis and piesence 
of interstitial emphysema speak for the latter The indica¬ 
tions for treatment, if dyspnea is marked, are the same in 
these conditions as in postoperative hematoma A broncho¬ 
scope 01 long endotracheal catheter should be introduced and 
0 trachea exposed by external incision (or reopening of the 
incision in the postoperative cases) Aiiest of bleedmg and 
eiacuation of hematoma if present -will relieve the compres¬ 
sion If the tracheal wall has suffered considerable injury*, a 
tracheal cannula may be inserted 


Compi essioji due to acute infection may be obser\ ed m peri¬ 
esophageal cellulitis, retroesophageal abscess or mediastinitis 
ne to foreign body oi instrumental perforation of the lijuio- 
Phannx or cervical esophagus Roentgen studj* is extremely 
helpfulthe lateral film [see Fig III (b) ] is of particular 
'alue in demonstrating the degree of widening of the retro- 
tracheal soft-tissue zone and the tracheal compression Pres¬ 
ence of interstitial air is nearh alv a^ s conclusu e evidence of 
perforation, since kno-v\ledge of the exact site of perforation 
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lelief of temporal y nature may accompany administiation of 
oxygen oi oxygen-hehum mixtuie, piefeiably by mask 

Suppuiative bionchopulmonai’y infection will lequiie, in 
addition to pei iodic bronchoscopic aspiiation, use of sulfona¬ 
mides, penicillin or stieptomycin, depending upon the suscep¬ 
tibility of the oiganisms cultuied from the tiacheobionchial 
secietions In instances wheie esophageal obstiuction has 
occuried, as a result of invasion oi compression, gastiostomj" 
may be lequiied foi feeding, gastiostomy is also indicated if 
a tracheoesophageal fistula is piesent, and an effoid; should be 
made to impiove oial hygiene 

Complete extupation of a malignant tumoi by endoscopic 
lemoval is usually not possible, although Bioyles® has lepoited 
a case of squamous cell carcinoma suiwiving 11 yeais aftei 
tieatment by fulgui-ation Cuiative treatment by suigical 
lesection is possible only if the lesion is limited to the upper 
thud of the tiachea In a few instances, if the tumoi is 
pedunculated oi well localized, lemoval by tiacheofissuie, with 
excision oi electiocoagulation, may be feasible More exten¬ 
sive lesions will requiie lesection of a portion of the uppei 
tiachea and adjacent stiuctures, paitial oi total laiyngectomy 
may be necessaiy Presence of ceivical node metastases calls 
foi complete neck dissection The likelihood of lecuiience is 
somewhat diminished by implantation of ladon seeds at the 
time of operation, but the potency and distribution of the 
seeds should be such that neciosis of xemaming cartilage will 
not occur 

The prognosis in caicinoma of the trachea is generally 
unfavorable Lesions of the upper trachea are more amenable 
to either surgical tieatment or irradiation, and offer a some¬ 
what better prognosis than those at lower levels The adeno¬ 
carcinomas of low grade appear to be the most favorable his¬ 
tologic type 

Tiaclieal Compression The clinical manifestations of par¬ 
tial tracheal obstruction due to compression are essentially 
the same as those of intrinsic oi intratracheal obstruction 
feezing and dyspnea are predominantly expiiatoi-j, though 
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less so ■when the cervncal tiachea is compiessed, the chaiac- 
teristic “brassy” cough idicative of compression of the tho¬ 
racic trachea is •well kno'wn Othei sjTnptoms, signs and 
Roentgen findings aie those of the pathologj’’ lesponsible foi 
the compiession 

Compression by hematoma, •with dyspnea, may occui follow¬ 
ing injury or follo^wing operations on the neck Since thy¬ 
roidectomy is one of the more common operations pi one to 
be folio-wed by this complication, it is important to differ en- 
bate dyspnea due to tracheal compression from that due to 
bilateral injury of the lecmient laryngeal neiwes The latter 
condition is characterized by inspiratory dypsnea, inspiiatoiw 
stndoi and impairment or loss of voice in the initial stages, 
indirect laryngoscopy -will show the vocal cords motionless 
in the midline, and tracheotomy will be required in manv 
instances 

Differentiation of compression by hematoma following trau¬ 
ma from obstruction due to injury of the tiachea itself mav 
e difficult, although occurrence of hemoptysis and presence 
n interstitial emphysema speak for the latter The mdica- 
lons for treatment, if dyspnea is marked, are the same in 
cse conditions as in postoperative hematoma A broncho¬ 
scope 01 long endoti-acheal catheter should be introduced and 
e trachea exposed by external incision (oi reopening of the 
incision in the postoperative cases) Aiiest of bleeding and 
c'acuation of hematoma if present ^vlll relieve the compres¬ 
sion If the tracheal wall has suffered considerable injury, a 
i^cheal cannula may be insei"ted 

^owpiessiOTi due to acute infection may be obseiwed in peii- 
ageal cellulitis, retroesophageal abscess oi mediastimtis 
0® to foreign body oi instrumental perforation of the hjiio- 
, cervical esophagus Roentgen study is extremely 

e pful.'o the lateral film [see Fig III (b)] is of particular 
'^oe in demonstrating the degree of widening of the letio- 
foc eal soft-tissue zone and the tracheal compression Pres¬ 
ence of Intelstitial air is nearly alvays conclusive evidence of 
perforation, since knowledge of the exact site of perforation 
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IS not essential the administiation of banum is avoided 
eign bodTer''''^ localization of peifoiating noiiopaque foi’ 


Although some cases of mediastinitis due to foieign bod\ 
yifoiation may lespond to biotheiapy (espe- 

intPi^iai Perfoiation is laige enough to allow adequate 
internal diainage) the occuiience of tiacheal dyspnea is an 
indication foi suigical diainage, this is usually accomplished 
y ceivical mediastinotomy, following piehwinaiy inseition of 
n loncioscope oi endotiacheal cathetei, the pieveitebial 
space being opened thiough the inteival between tlie stenio- 
niastoid muscle and caiotid sheath, lateially, and the thyioid 
gland, tiachea and esophagus medially If, following diain- 
nge, yspnea lecuis when the bionchoscope oi endotiacheal 
withdiawn to the glottic level, a tiacheal cannula 
s lou be intioduced thiough a sepaiate incision Intensive 
lotheiapy, conti oiled by cultiue and susceptibility tests, and 
attention to oial hygiene aie indicated, saliva should be e\pec- 
toiated lathei than swallowed Usually a feeding tube can be 
intioduced if this is done undei fluoioscopic guidance with 
caie, othenvise, paienteial feeding is lequiied tempoiaiily 


Tiacheal compiession due to eiilmged thymus, and that due 
to esophageal foi eign body, have been mentioned above Other 
types of compiession, developing moie slowly, aie those of 
substeinal goitei, thyioid caicinoma oi abscess of the tlivioid 
gland, aneuiysm of the aoifa oi subclavian aiteiy [see Fig 
VI (b)], benign tumoi of the uppei mediastinum, mediastinal 
cyst, invasive tumoi of bionchogenic [see Fig VI (c)] oi 
esophageal [see Fig VI (a)] oiigin, and mediastinal lymph- 
adenopathy (inflammatoiy, metastatic tumoi, lymphoblasto¬ 
ma) Heuei” found piimaiy lymiphoblastoma and metastatic 
lymphadenopathy of about equal fiequency, most of the cases 
of the lattei lepiesent extension fiom a bionchogenic caici¬ 
noma Diffeiential diagnosis will lequiie, in addition to caie- 
ful geneial examination and indnect laiyngoscopy, Roentgen 
examination of the neck, chest and esophagus, and mav requnc 
1 biopsy of any enlaiged ceivical nodes, 2 bionchoscopy oi 
esophagoscopy oi both, except in cases wheie aneunsm is a 
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IS not essential, the administiation of baiium is avoided, 
unless necessaiy foi localization of peifoiating noiiopaque foi- 
eign bodies 

Although some cases of mediastinitis due to foieign bodi 
01 instiumental peifoiation may lespond to biotheiapy (espe¬ 
cially if the peifoiation is laige enough to allow adequate 
internal diainage) the occuiience of tiacheal dyspnea is an 
indication foi suigical diainage, this is usually accomplished 
by cei-vical mediastinotomy, following pieliminaiy insertion of 
a bionchoscope oi endotiacheal cathetei, the pieveitebial 
space being opened thiough the inteival between the steino- 
mastoid muscle and caiotid sheath, lateially, and the tliyioid 
gland, tiachea and esophagus medially If, following diain¬ 
age, dyspnea lecuis when the bionchoscope oi endotiacheal 
catheter is withdiawn to the glottic level, a tiacheal cannula 
should be intioduced thiough a separate incision Intensive 
biotheiapy, contioiled by cultuie and susceptibility tests, and 
attention to oial hygiene aie indicated, saliva should be expec- 
toiated lathei than swallowed Usually a feeding tube can be 
intioduced if this is done undei fluoioscopic guidance with 
caie, othenvise, paienteial feeding is lequiied tempoiaiily 

Ti acheal compi ession due to enlai ged thymus, and that due 
to esophageal foi eign body, have been mentioned above Othei 
types of compi ession, developing moie slowly, aie tliose of 
substeinal goitei, thyioid caicinoma oi abscess of the thyioid 
gland, aneuiysm of the aoita oi subclavian aiteiy [see Fig 
VI (b)], benign tumoi of the uppei mediastinum, mediastinal 
cyst, invasive tumoi of bionchogenic [see Fig VI (c)] oi 
esophageal [see Fig VI (a)] oiigin, and mediastinal lymph- 
adenopathy (inflammatoiy, metastatic tumoi, lymphoblasto¬ 
ma) Heuei^^ found piimaiy lymphoblastoma and metastatic 
lympliadenopatliy of about equal fi equency, most of the cases 
of the lattei lepiesent extension fiom a bionchogenic caici¬ 
noma Diffeiential diagnosis will lequiie, m addition to care¬ 
ful geneial examination and mdiiect laiyngoscopy, Roentgen 
examination of the neck, chest and esophagus, and may lequiie 
1 biopsy of any enlarged ceivical nodes, 2 bionchoscopi o' 
esophagoscopy oi both, except in cases where aneuiysm is 
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likely possibility, S planigiaphic Roentgen examination, and 
4- possibly needle aspiration biopsy under fluioroscopic guid¬ 
ance Laboratory proceduies which may be lelevant include 
serologic study for lues, diffeiential blood count with paiticu- 
lai attention to young foims, sternal maiiow biopsy, cytologic 
study of bronchial secietions and basal metabolism 


SUMMARY 

1 General chaiacteristics of the phenomenon of tiacheal 
obstiuction are discussed 

2 Diagnostic ffeatures of the various types of tracheal ob¬ 
struction are described and their treatment indicated 

S Illustrative cases are presented 
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DR SEYMOUR H RINZLER, NEW YORK UNIVERSITY, 
WINS 1949 MISSISSIPPI VALLEY MEDICAL 
SOCIETY ESSAY CONTEST 

Se 5 Tnoui H Rmziei, BA.MD.FACP Adjunct in Medi¬ 
cine and Caidiology, Beth Isiael Hospital, and Instiuctoi in 
Rehabilitation, New Yoik Univeisity, is the winnei of the 
ninth annual essay contest of the Mississippi Valley Medical 
Society “foi the best unpublished essay on a subject of piacti- 
cal and applicable value to the geneial piactionei of medi¬ 
cine ” Di Rinzlei’s papei is entitled, "Piesent Status of 
Medical and Suigical Theiapy in Angina Pectoiis” Second 
piize goes to Di Edwaid D Robbins, of the Univeisitv of 
Chicago, for his essay, “Hypometabolism oi Hypothyioid- 
ism,” and thud piize to Di Wallis L Ciaddock, Ft Logan, 
Colo, foi his papei, “The Pioblem of Histoplasmosis” 

Di Rinzlei will leceive a cash awaid, a gold medal, a cei- 
tificate of awaid, and will piesent his essay at the Fouiteenth 
Annual Meeting, Mississippi Valley Medical Society, Jeffeison 
Hotel, St Louis, Sept 28, 29, 30 His papei and those of 
Di Robbins and Di Ciaddock will appeal in the Jamian, 
1950, issue of the Valley Medical Journal (Quinc\, 

Ill) 



TREATMENT OF CARCINOMA OF THE LARYNX 
A STATISTICAL STUDY OF RESULTS 


Claude C Cody, Jr., M D , 
Houston, Tex 


The statistical method measures the efficiency of diffeient 
treatments for the same disease The ynder the source of the 
statistics in number of cases, m time and aiea, the more 
accurateh they reflect the general mile Caicinoma of the 
larnuc has large variations in sjTnptoms, malignancy, tieat- 
nient and prognosis New operations and irradiation under 
their respective indications as the method of choice ha^ e been 
increasingh suggested dunng the past decade as either equal 
or supenor in some respects to those usually emploi ed Con- 
sequenth, a statistical study on a broad factual basis of the 
results of therapj* may be of value in establishing the general 
rule for the respective indications of the seieial treatments 
os veil as their prognosis 


The source of the statistics are the reports on the results 
of treatment for carcinoma of the lariTix for a fii e-^ ear 
period, vhich ha\e appeared in the American and English 
oiedical literatuie dunng the past 10 years Man\ reports, 
otherwise excellent, are not included because the fiie-ieai 
results could not be accuiateli identified The senes has a 
total number of 4,584 cases, of vhich 2,213 haie a report on 
some phase of fi\e-\eai results, and 2,371 are untiaced or less 
than fi\e rears The senes is based upon the reports of— 
omitting joint authors—Aibuckle,' Bemheimei,- Biunschmg,^ 
C’erf,* Colledge,- Coutard,-- Cunning, Cutlei,' Desjaidins," 
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Hare/“ Howes,C L Jackson,Keinan,^^ LeJeune,’^ Lentz,“ 
Ledeiman,” McCall,^^ Negus,’® New,’® Oiton,=“ Schall, ’ Tuck- 
ei,-“ and my own small gioup Acknowledgment is made of the 
flee use of the mateiial cited above The reports follow no 
fixed pattern, so that the numbei of cases lepoifed on the 
lesults of different types of treatment has wide vaiiations, 
some bemg large and otheis lelatively small The consolida¬ 
tion of these results has been made to compaie the lelative 
efficiency of the seveial methods of tieatment 

The type of treatment foi caicmoma of the laiynx is laigely 
detei mined by the age, the physical condition of the patient, 
the site, size and degiee of malignancy of the tumoi, and the 
motility of the vocal coids Fig 1 shows the age incidence 
in peicentage by decades The cuive of incidence demon- 
stiates that laiyngeal cancel covers the span of life fiom the 
eaily “teens” to 90 yeais and beyond these limits will veiy 
raiely be found The physical condition of a patient occasion¬ 
ally detei mines whethei definitive tieatment can be undei- 
taken Patients with chionic pulmonaiy tubei culosis, diabetes 
and caidiovasculai disease aie pool risks foi eithei suigeiy oi 
iiiadiation The site of the initial lesion occuis m the older of 
fiequency on the vocal coid, supiaglottic, subglottic and e\- 
timsic aieas In cancel clinics, however, the neoplasm may 
occur moie often in the supiaglottic aiea, te, epiglottis, aiy- 
epiglottic fold, ventriculai band and in the ventiicle, than on 
the vocal coid The symptoms are dependent, of course, on the 
location and extent of the tumoi Cancel of the vocal coid 
has hoarseness as an eaily symptom, but elsewheie there are 
no eaily symptoms The fiist indication of a subglottic, supia- 
glottic 01 extnnsic cancel may be one or the othei of dyspnea, 
odynophagia, dysphagia, hemoptysis and metastasis to the 
ceivical lymph nodes Pam in the throat oi the eai is a late 
symptom 

Diagnosis is the beginning of tieatment A biopsy is pri¬ 
mal ily foi differential diagnosis betsveen cancel and keiatosis, 
papilloma, gianulations, tubei culosis, syphilis and monilliasis, 
and secondarily for estimating the degiee of malignanc\ 
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^eratosis and i ecui i ent papilloma in the adult ai e ol\ es in 
j- ceps clothing and aie assumed to be malignant until con- 
L'Uih pro\en The blops^ is essentialh a sampling piocess 
'■‘nd subject to the inheient advantages and weaknesses of 
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such a method Foi this leason, it may be necessaiy to lepeat 
a biopsy seveial times to prove the diagnosis The value of 
the biopsy in determining the degiee of malignancy and of 
1 adiosensitivity is at pi esent conti ovei sial The consensus non 
IS that Biodei’s Giades 3 and 4, oi anaplastic cancel, have 
a highei mortality late than Giades 1 and 2, oi the epidei- 
mold, whether tieated by suigeiy oi uiadiation, that Giades 
1 and 2 in a laige majoiity of cases aie not ladioiesistant, and 
that a ladiosensitive cancel is not necessaiily ladiocuiable 
Coidal cancel is usually Grade 1 oi 2, while the supiaglottic, 
subglottic and extiinsic aie frequently Giades 3 oi 4 Metasta¬ 
sis fiom coidal lesions occuis late, due to the paucity of lymph 
vessels and low giade malignancy, but metastasis fiom else- 
wheie is eaily on account of the high giade malignancy and 
iich supply of lymph vessels The piognosis is not dependent 
on any one factoi The initial site of the tumoi, its extent 
on the mucosal siuface and the penetiation into the undei- 
lying tissues must be consideied in conjunction with the 
giading 

The methods of treatment foi cancel of the laiynx aie the 
classical opeiations of laiyngofissuie and laiyngectomy, spe¬ 
cial opeiations with limited indications, fiactionated iiiadia- 
tion (Coutaid method) and the combination of these The 
lespective techniques of these aie an evolution fiom the con¬ 
ti ibutions of many laryngologists, suigeons and radiologists, 
and, in the main, are today lathei standardized The anes¬ 
thesia of choice in laiyngofissuie was local, in laiyngectomN, 
eithei local oi geneial fiom sodium pentothal My experience, 
for what it may be worth, has been that local anesthesia 
accompanied by the administiation of sodium pentotlial m 
laryngectomy is superloi to either alone Since the prevention 
of infection by the prophylactic use of the sulfonamides and 
antibiotics, the postoperative deaths weie piacticallv limited 
to coionaiv thiombosis and apoplexy 

Inti alar yngeal suigeiv, as now defined, was adapted b\ 
Lynch and developed by LeJeune and New It is a special 
opeiation with indications limited to a lesion on the mid-thiid 
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such a method Foi this leason, it may be necessaiy to lepeat 
a biopsy seveial times to pxove the diagnosis The value of 
the biopsy in detei mining' the degiee of malignancy and of 
1 adiosensitivity is at pi esent conti ovei’sial The consensus non 
IS that Biodei’s Grades 3 and 4, oi anaplastic cancel, have 
a highei mortality late than Giades 1 and 2, oi the epider¬ 
moid, whethei tieated by suigeiy oi iiiadiation, that Giades 
1 and 2 in a laige majoiity of cases aie not ladioiesistant, and 
that a radiosensitive cancel is not necessaiily ladiocuiable 
Coidal cancel is usually Giade 1 oi 2, ■while the supiaglottic, 
subglottic and extiinsic aie frequently Giades 3 oi 4 Metasta¬ 
sis fiom coidal lesions occurs late, due to the paucity of lymph 
vessels and low grade malignancy, but metastasis fiom else¬ 
where IS early on account of the high grade malignancy and 
rich supply of lymph vessels The prognosis is not dependent 
on any one factor The initial site of the tumor, its e'rtent 
on the mucosal suiface and the penetiation into the undei- 
lying tissues must be considered in conjunction with the 
grading 

The methods of treatment for cancer of the larynx are the 
classical operations of laiyngofissure and laryngectomy, spe¬ 
cial operations with limited indications, fractionated irradia¬ 
tion (Coutaid method) and the combination of these The 
respective techniques of these are an evolution from the con¬ 
tributions of many laryngologists, surgeons and ladiologsts, 
and, 111 the main, are today rather standardized The anes¬ 
thesia of choice 111 laiyngofissure was local, in laiyngectonij, 
either local or general from sodium pentothal My experience, 
for what it may be woiTh, has been that local anesthesia 
accompanied by the administration of sodium pentothal in 
laryngectomy is superior to either alone Since the prevention 
of infection by the prophylactic use of the sulfonamides and 
antibiotics, the postoperative deaths were practically limited 
to coionaiv thrombosis and apoplexy 

IntialaijTigeal surgery, as nov defined, was adapted In 
Lynch and developed bj LeJeune and New' It is a special 
operation with indications limited to a lesion on the mid-tliiid 
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of the vocal coid, the motility of which is ummpaiied The 
long axis of the tumoi does not exceed 5 mm, with the vocal 
cold cleaily visible aiound its boideis Latei, the voice is 
slightly husky and fiequently almost cleai The suiwival late 
(see Pig 2) foi the five-yeai peiiod was 93 pei cent 

The indications foi laiyngofissuie have been a cancel on 
one vocal coid without involving the aiytenoid and, wheie 
occumng, an extension acioss the anteiioi commissuie to the 
opposite side The contiaindications weie eithei fixation of 
the affected coid, supiaglottic and subglottic extensions, pene- 
tiation tluough the thyioid cartilage oi metastasis The indi¬ 
cations foi opeiative technique fell into two gioups In the 
fiist was the cancel limited to one coid without involving the 
anteiioi commissuie, the second was that with an extension 
acioss the anteiioi commissuie to the opposite coid The 
suigical technique employed foi the fiist gioup may be teimed 
coidal laiyngofissuie, and that foi the second, commissuie 
laiyngofissuie oi Jackson’s opeiation The submucosal exten¬ 
sion of the neoplasm, as shown by New and Fletchei, ^ is 
fiom 5 to 16 mm laigei than the suiface aiea, dependent on 
the giade The lule of 1 cm between the excision and the 
appaient boidei of the lesion is neaily always safe, except 
foi Giade 4 The factois of the submeiged cancel and of the 
tendon desciibed by Bioyles^'* aie important m selecting the 
type of laiyngofissuie foi lesions appioaching the anteiioi 
commissuie The postopeiative deaths weie 2 pei cent The 
deaths fiom causes othei than cancel foi the five-yeai peiiod 
weie 10 pel cent The suiwival late of laiyngofissuie foi the 
five-yeai peiiod (see Fig 3) was 76 pei cent 

The tendency foi local lecuiiences and metastasis aftei 
laiyngofissuie incieases as the cancel appioaches or crosses 
the anteiioi commissuie Coidal laiyngofissuie and commis¬ 
suie laiyngofissuie weie lepoited undei the geneial teim of 
laiyngofissuie The combined moitahty late aftei the two 
opeiations, as stated above, was 24 pei cent What part of 
this late followed the one opeiation oi the othei ’ The avail¬ 
able evidence on this question was studied and an estimate 
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Fig" 4 E'^tent of cancer for cordal Inrjngofl*?«»ure Area I for 
lar\ ngofls?ure Areas I and II for Inr^ ne'el-tom^ Artn*^ I II and 111 
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made that the latio of the cancel death late aftei comniissuie 
laiyngofissuie to that following coidal larjmgofissuie was two 
to one In view of this, it is suggested (see Pig 4) that the 
indications foi coidal laiyngofissuie be a cancel with its 
posteiioi boidei in fiont of the vocal piocess of the aiytenoid 
and its appaient anteiioi boidei be at least 7 mm fioni the 
anteiioi commissuie, that foi commissuie laiyngofissuie the 
lesion leach but not cioss the anteiioi commissuie, and that 
foi those neoplasms ciossing the anteiioi commissuie a 
laiyngectomy be peifoimed 

Fiactionated iiiadiation has been used with increasing fie- 
quency duiing the past decade foi the indications of laiyngo¬ 
fissuie The consensus among ladiologists seems to be that 
ladiotheiapy is at its best with small supeificial cancel, but 
becomes piogiessively less effective with inciease in size, inva¬ 
sion of deepei tissue and penetiation of the thyioid cartilage 
The lelative meiits of iiradiation and suigeiy in coidal and 
commissuie laiyngofissuie aie contioveisial The evidence at 
piesent indicates that suigeiy foi a coidal cancel has a highci 
suivival late and much moie voice impaiiment than iiiadia¬ 
tion, but sufficient statistical data ai e not available to make a 
compaiison between suigeiy and iiradiation foi commissuie 
cancel Radiotheiapy is still expeiimental and its piecise indi¬ 
cations have not as yet been statistically established The 
suivival late duiing the five-yeai peiiod following fiaciion- 
ated iiiadiation foi indications of laiyngofissuie (see Fig 5) 
was 67 pel cent 

The lespective suivival lates of intialaiyngeal surgeiw, 
laiyngofissuie and iiradiation aie shown in Fig 6 Each of 
these is designed to seive two pui poses, to save life and pie- 
seive the voice, and each has definite and shaiply limited 
indications These indications have pi oven to be iigid and not 
elastic, and can be sti etched to pieseive the voice only at the 
expense of life A laryngologist may occasionally bieak the 
lules and pieseive a voice, but if this is done in a senes 
of cases, his patients pay the haid puce of an incieasc 
mortality late 
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The indications foi laryngectomy aie eithei caicmoma in- 
Tohmg all the supenoi surface of a vocal coid, fixation of 
the cord, invasion of the cartilage, extension to the othei coi d, 
to the supraglottic, subglottic or extimsic aieas, oi metastasis 
to the regional nodes The consensus is that advanced age of 
the patient, poor phj sical condition, onginal site of neoplasm 
in supraglottic area with mvasion of liypopharynx and metas¬ 
tasis, widespread extension fiom coidal cancel to extimsic 
area, hvpopharynx or base of tongue and bilateral metastasis 
are considered to be contramdications Some lai-vngologists 
regard a metastasis to the cer\ncal Ijnnph nodes at the first 
examination and others consider a large anaplastic neoplasm 
in the supraglottic area as conti aindications for lanmgectomv 
McCall’s method for preopeiative voice tiammg has received 
endorsements Postoperative tiaining for developing an eso¬ 
phageal voice was held obhgatory No report was made on the 
technique for closure of the ciicophaiyngeus muscle to facili¬ 
tate acquiring an esophageal voice Postoperative deaths were 
3 per cent, and deaths from causes other than cancer during 
the fi\e-year period weie 10 per cent The sui*\uval rate dur¬ 
ing the five-year period for larjmgectomy (see Fig 7) was 
w per cent It is estimated that postoperative metastasis 
occurred in about 30 per cent of the laryngectomies without 
the preoperative indication of their presence Block dissection 
of the cenncal region was considered an essential part of the 
operation m several reports, as prophylactic postoperative 
•iTadiation had proven to be of doubtful value in this group 
of cases, except probably those wnth the initial lesion in the 

supraglottic area 

Resection of the thjnoid cartilage followed by iiradiation 
adapted b\ Arbuckle is a special operation with limited 
indications The indications for the operation are those cases 
ordinanK considered” to be inoperable The normal tlnwoid 
l^rtilage is as tolerant to irradiation as other tissues, but the 
tolerance is lowered by infection, mxasion of cancer, partial 
I'csection and prexious irradiation The resection of the th\- 
'■oid cartilage in am event piexents its radionecrosis The 
rate during the fixe-jear period for resection of the 
"'fold cartilage and irradiation (see Fig 8) was 38 per cent 
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In the lepoited statistics on fiactionated luadiation of the 
laiynx, the inopeiable cases weie not diffeientiated fiom 
those with indications foi laiyngectomy, howevei, it is as¬ 
sumed that all, 01 neaily all, of the cases weie iiiopeiable 
The consensus among ladiologists was that fixation of the 
vocal cold did not contiaindicate ladiotheiapy Iiiadiation of 
the inopeiable cases may be classified into hvo gioups, pallia¬ 
tive and salvage theiapy The unanimous statement of those 
lepoiting was that palliative iiiadiation inci eased sufFeiing, 
shoitened life and was contiaindicated The suivival late 
dining the five-yeai peiiod foi salvage iiiadiation on inopei- 
able cases (see Fig 9), to the gieat ciedit of the ladiologists, 
was 30 pel cent Incidentally, Coutaid’s suivival late duiing 
five yeais foi similai cases some 20 yeais ago was 27 pei cent 
Not included in above was the suivival late dining the five- 
yeai peiiod aftei iiiadiation foi extension to the hypopliarvnx 
of 7 pel cent 

Local lecuiience was lepoited moie fiequently than metas¬ 
tasis aftei laiyngofissuie, but aftei laiyngectomy, the latio 
was levelsed The tieatment of local lecuiience and metas¬ 
tasis was salvage theiapy, and on this basis gave an excellent 
account of itself The suivival late of salvage theiapy by 
eithei suigeiy oi iiiadiation duiing the five-yeai peiiod for 
local lecuiiences and legional metastases was as follows 
Laiyngofissuie, aftei iiiadiation, veiy pool, laiyngectomy 
aftei Iiiadiation, 60 pei cent, laiyngectomy aftei laiyngo¬ 
fissuie, 39 pel cent, block dissection of legional metastasis of 
those cases tieated at second opeiation aftei laiyngectomy, 
44 pel cent, iriadiatioii aftei iiiadiation foi indications of 
laiyngofissuie, 32 pei cent, iiiadiation aftei laiyngofissuie, 
36 pel cent, iiiadiation foi local lecuirence aftei laiyngec¬ 
tomy, veiy pool 


SUMMARY 

1 Cancel of the laiynx has wide vaiiations in svmptoms, 
malignancy, treatment and piognosis 
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2 The biopsy is valuable m differential diagnosis and to 
define the degree of malignancy, but not in estimating ladio- 
sensitivit}’ 

3 Brodei’s Grades 1 and 2 have a higher sui'\n\al late 
than Grades 3 and 4 aftei both suigerj* and irradiation 

4 Intralaryngeal surgerj^ has the highest sui’\n\ al rate and 
best functional result due to early diagnosis 

3 The present mdications foi laryngofissuie aie satisfac- 
torv if preservation of a useful voice is considered to be more 
important than sa\nng life, but if sa\nng life be moie impor¬ 
tant, a re\nsion of the indications is indicated 

6 Irradiation has a lower sur\uval rate and much bettei 
'oice than surgery^ for the mdications of lamigofissure 

7 Routine block dissection is mdicated with laryngectomy, 
for approximatelv 30 pei cent of these cases have masked 
ttietastases 

3 The sunnval rate of resection of the thyroid cartilage 
^th irradiation on inoperable cases suggests its further trial 
in sahage therapy 

3 These statistics indicate that suigeiy and iiradiation are 
complementary and not competitive The sur\n\al rate of 30 
per cent for irradiation in salvage therapy sa^es manv Ines 
otherwise lost 

10 The triad for treatment is early diagnosis, saMng life 
■ind presen ation of a useful voice Of these, earlv diagnosis 
's the most important, for on it the other two are dependent 
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In the lepoited statistics on fiactionated iiiadiation of the 
laiynx, the inopeiable cases weie not diffeientiated fiom 
those with indications foi laiyngectomy, howevei, it is as¬ 
sumed that a]], 01 neai]y all, of the cases weie inoperable 
The consensus among ladiologists was that fixation of the 
vocal cold did not contiaindicate ladiotheiapy Iiiadiation of 
the inopeiable cases may be classified into two gioups, pallia¬ 
tive and salvage theiapy The unanimous statement of those 
reporting was that palliative iiiadiation incieased suffeiing, 
shoitened life and was contiaindicated The suivival rate 
during the five-yeai peiiod foi salvage iiiadiation on inopei- 
able cases (see Fig 9), to the gieat ciedit of the radiologists, 
was 30 pel cent Incidentally, Coutard’s suivival rate duiing 
five yeais foi similai cases some 20 yeais ago was 27 pei cent 
Not included in above was the suivival late duiing the five- 
yeai peiiod aftei iiiadiation foi extension to the hypopharynx 
of 7 per cent 

Local lecuiience was leported more fiequently than metas¬ 
tasis aftei laiyngofissuie, but aftei laiyngectomy, the ratio 
was levelsed The tieatment of local lecuiience and metas¬ 
tasis was salvage theiapy, and on this basis gave an excellent 
account of itself The suivival late of salvage therapy by 
eithei suigeiy oi iiiadiation during the five-yeai peiiod foi 
local lecuiiences and legional metastases was as follows 
Laiyngofissuie, aftei iiiadiation, veiy pool, laiyngectomy 
aftei Iiiadiation, 6o pei cent, laryngectomy aftei laiyngo¬ 
fissuie, 39 pel cent, block dissection of legional metastasis of 
those cases tieated at second opeiation aftei laiyngectomy, 
44 per cent, iriadiation aftei iiiadiation foi indications of 
laiyngofissuie, 32 pei cent, iiiadiation aftei laiyngofissuie, 
35 pel cent, iiiadiation foi local lecuiience aftei laiyngec¬ 
tomy, veiy pool 


SUMMARY 

1 Cancel of the laiynx has wide vai rations in sjuriptoms, 
malignancy, tieatment and prognosis 



THE DYNAMICS OF NASAL MUCUS* 


G Edwabd Tremble, M D , 

Montreal, Canada 

One of the most universal complaints of mankind is post 
nasal discharge Although disagreeable to the patient, i is 
also one of the most annojmg conditions to treat in nose an 
throat practice The function of any mucous membrane is 
secrete mucus and this should be constantly kept in mm an 
impressed on the patient 

From the time of Hippocrates and foi the following ^>000 
'ears, the brain was considered the ongin of mucus w c 
reached the nose through the cribriform plate and spiea 
O'er the nasal membrane Quoting from Wiight,’ 
realize that the ancients, Hippocrates (460 B C — 37o B C ), 
Galen (130 A D — 200 A D ) and their followers knew 
nothing of the muciparous glands, and, of course, nothing of 
the function of these microscopic structuies, it is easv o 
understand the absolute mental necessitj^ for them to find 
some explanation of the origin of the secietions \shich bathe 
not onlv the respiratory tract but the gastrointestina mucous 
membranes as well As for the moisture of the lungs, it is 
natural that they should look foi some explanation in the 
liquids swalloiied This lack of knowledge, as ^^ell as a mis- 
taken anatomical obserx'ation, led them into anot er 
'^hich persisted still longer The ciibnform plate of the etn- 
moid bone (the sieve-like bone) at the top of t e lespm^ . 
tract was usuallj seen onli m the dried specimen ' 
ancients, unfamiliar with dissection of the human bo v 
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THE DYNAMICS OF NASAL MUCUS * 


G Edwakd Tremble, M D , 

Monti eal, Canada 

One of the most univeisal complaints of mankind is post- 
nasal discharge Although disagreeable to the patient, it is 
also one of the most annoying conditions to tieat in nose and 
throat practice The function of any mucous membrane is to 
secrete mucus and this should be constantly kept in mind and 
impressed on the patient 


From the time of Hippocrates and foi the follo'mng 2,000 
Jears, the brain was considered the origin of mucus which 
reached the nose through the cribriform plate and spread 
over the nasal membrane Quoting from Wiight,^ “\^Tien we 
realize that the ancients, Hippocrates (460 B C —375 B C ), 
Galen (l3o A. D —200 AD) and then followers knew 
nothing of the muciparous glands, and, of course, nothing of 
0 function of these microscopic structures, it is easy to 
nnderstand the absolute mental necessity for them to find 
some explanation of the origin of the secretions which bathe 
not only the respiratoiT tract but the gasti ointestinal mucous 
membranes as well As for the moisture of the lungs, it is 
natural that they should look for some explanation in the 
•quids si\allowed This lack of knowledge, as well as a mis- 
uken anatomical observation, led them into anothei error 
"hich persisted still longer The ciibiifoma plate of the eth¬ 
moid bone (the sieve-like bone) at the top of the lespiiatorv^ 
Was usually seen only in the diied specimen hy the 
undents, unfamiliar wnth dissection of the human bodv The 
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.n-ose that the humois ^\e^e distilled in the gland-liKe 
ueiits of the cerebial cavities and sifted thiough the ciil- 
endei plate of tlie ethmoid to paits beloAv ” This conception 
ot tlie cerebral origin of nasal fluid was also sliaied by Galen, 
^\ho lived 500 veais aftei Hippociates In Galen’s desciiption 
ot the nas^il passages he said, “the mucus, especially such as 
IS Mstid IS blown foicibly fiom the iiostiils and is hawked 
out thi-ough the mouth ’’ 

People m all walks of life complain of cataiih oi postnasal 
dischaige, especially those who spend most of then time 
indoors Individuals who depend on then voice in then voca¬ 
tion such as public speakeis, singeis, cleigymen, etc, often 
find it a tiying affliction 

In deteimining the cause of this complaint, a detailed his- 
toi V IS indispensable The chaiactei of the dischaige, whothci 
wateiy oi mucoid, the time of day, fiequency, pievioiis sinus 
infections, type of woik, whethei indoois oi outdoois, poi- 
sonal habits, including smoking and alcohol, diet, lest, geneial 
health, exeicise, mental stiain, emotional upsets, etc, should 
all be carefully noted Many of these conditions can be col¬ 
lected 01 avoided, while others, such as enviionment, aie 
beyond oui contiol 

With these facts in mind, let us considei a few points about 
noimal mucus In a healthy nose, mucus is composed of about 
2 to 3 pel cent mucin, 1 to 2 pei cent salts (sodium, calcium 
and potassium) and about 97 pei cent watei This piopoition 
diffeis slightly in individuals and undei vaiious climatic con¬ 
ditions Foi instance, nasal mucus tends to be moie viscid in 
a tempeiate climate than in a wann, humid atmospheie This 
IS paitly due to the diving effect of aitificial heat on the 
nasal mucous membia The active ingiedient of mucus is 

jlucose It also contains a 
associated with a piotein 
“heir solubilities and 
hing probably m 
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Nasal mucus differs m its essential chaiacteiistics fiom 
mucus obtained from any other source Among other tilings, 
it has a much greater viscosity than the corresponding gastric 
mucin Secretion from the nose containing 1 26 pei cent pio- 
tcm has a \iscosity equivalent to an 8 4 per cent seci etion of 
gastnc mucin ® In other woi ds, nasal mucus is six to seven 
times as viscid as mucin from the stomach 

The whole mucosal lining of the nose from the vestibule to 
the nasopharynx (]ust below the level of the Eustachian tube), 
including the sinuses, secretes mucus to a varying degree The 
serous and goblet cells of the posterior two-thiids of the 
septum and lateral wall, particularly in the meatuses in the 
region of the ostia, form an abundant amount of mucus and 
drainage in this ai ea is very active The sti oma of the inf ei loi 
turbinates is made up of large cavernous spaces with lela- 
tneh few glands, while the middle and superior turbinates 
contain many glands and few cavernous spaces 

In general, the direction of the flow of mucus is doviiwaid 
and backv.ard From the frontal sinus, antrum and anterior 
ethmoid cells mucus is moved along by the cilia into the middle 
Meatus and posteriorly along the lateral wall It moves undei 
the posterior end of the middle turbinate and then downward 
behind the soft palate and in fiont of the Eustachian tube 
just medial to the posterior pillar of the tonsil A little bathes 
the surface of the tonsil, but the mam stream passes dovii 
to the pMiforra sinus, where it is either coughed up or swal¬ 
lowed From the posteiioi etlrmoid cells mucus streams domi 
from the superior meatus in front of the Eustachian tube and 
joins the former stream from the antenoi group of cells, at 
^bout the le\ el of the tube 

A smaller stream from the postenoi ethmoids goes behind 
the Eustachian cushion and joins the former combined streams 
3t about the level of the soft palate The stieam of mucus 
from the sphenoid sinus tracks down the anterior wall from 
tbe ostium and fans out high up in the nasophaniix and w ell 
behind the Eustachian tube to join the other streams just 
below the le\ el of the soft palate These combined streams of 



640 


TREMBLE DYNAMICS OF NASAL MUCUS 


idea aiose that the humors weie distilled in the gland-like 
contents of the ceiebial cavities and sifted thiough the cul¬ 
lender plate of the etlimoid to parts below ” This conception 
of the ceiebial origin of nasal fluid was also shaied bv Galen, 
who lived 500 yeais aftei Hippociates In Galen’s desciiption 
of the nasal passages he said, “the mucus, especially such as 
IS viscid, IS blown forcibly from the nostrils and is hawked 
out thi ough the mouth ” 

People in all walks of life complain of cataiih or postnasal 
discharge, especially those who spend most of then time 
indoors Individuals who depend on then voice in then voca¬ 
tion, such as public speakers, singers, clergymen, etc, often 
find it a trying affliction 

In determining the cause of this complaint, a detailed his¬ 
tory IS indispensable The character of the discharge, whethei 
watery or mucoid, the time of day, frequency, previous sinus 
infections, type of work, whethei indoors oi outdoors, per¬ 
sonal habits, including smoking and alcohol, diet, rest, geneial 
health, exercise, mental strain, emotional upsets, etc, should 
all be carefully noted Many of these conditions can be col¬ 
lected or avoided, while others, such as environment, aie 
beyond our control 

With these facts in mind, let us consider a few points about 
normal mucus In a healthy nose, mucus is composed of about 
2 to 3 per cent mucin, 1 to 2 per cent salts (sodium, calcium 
and potassium) and about 97 per cent water This proportion 
differs slightly in individuals and under various climatic con¬ 
ditions For instance, nasal mucus tends to be moie viscid m 
a temperate climate than in a waim, humid atmospheie This 
is partly due to the drying effect of aidificial heat on the 
nasal mucous membrane The active ingredient of mucus is 
mucin — a protein combined with glucose It also contains a 
veiv complex polysacchaiid closely associated with a piotem 
Mucins vary in then composition, "then solubilities and 
degrees of viscosiW differ, the difference lying probably m 
the piotein portion of the molecule’’- 
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also covers the mucosa of the larynx, the trachea, bronchi 
and even the smallest bronchioles Mucus is colorless, elastic 
and slightlv sticky and can be lemoved by suction in long 
strands before it breaks This traveling belt is being con¬ 
stantly replaced and carries away foreign particles, such as 
dust and oigamsms which lodge on the surface It is moved 
by the action of the cilia aided by traction, gravity and the 
act of swallowing In the active posterior two-thiids of the 
nose, includmg the lateral wall and septum, normal mucus 
moves at the rate of 4 to 6 mm per minute Over the inactive 
area of the lateral wall and septum, including the anterior 
ends of the middle and inferior turbinates, normal mucus 
moves slowly mto the meatuses — only a few millimeters per 
hour In other words, there is a new layer of mucus about 
once every 10 minutes over the posterior twm-thirds of the 
nose and a new film of mucus about once every hour or two 
O'er the antenor one-third These observations, first described 
r Hilding= m 1932, are well known and have stood the test 
0 tune Perhaps the manner m which this drainage occurs 
•s not clearly appreciated During the past winter, we have 
used a phase contrast microscope at McGill University m 
s djing nasal mucous membrane By means of this newer 
instrument greater detail and definition are obtamed than by 
e standard ty^g qj microscope and, as the name implies, 
oetter contrast 


m mucous membrane from the medial wall of the 

an ^ inferior turbinates show a definite pattern of cili- 
ci^ Looking do^vn on the surface and Mewing the 

n rom above, minute rivulets can be seen which course 
^nd Join others to form larger streams At times 
are diverted as clumps of cilia move while 
nrs rest, but in general the streams tend to converge 
‘^’^ard the meatuses 


resemble streams which course down the mountains 
j ® Spnng, gaming momentum as they reach the sea 
ead of branches, logs and tree trunks — inhaled particles, 
s and epithelial debris can easih be seen In the same wa^ 
's streaming effect is show n w hen small fragments of antral 
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mucus follow down the posteiioi phaiyngeal wall ovei the 
lateial band just medial to the posteiioi pillai ■* If the mucus 
IS infected, a lateial phaiyngitis may lesult and if the cause 
IS not eliminated a chionic condition is liable to occui This 
(lateial phaiyngitis) furthei incieases the postnasal dis- 
chaige 



Inp a^oI<]8 the orifice of the tube 


In the noimal nose a thin sheet of mucus is spiead thinh 
ovei the whole membianous lining, including the sinuses, an 
extends downwaid thiough the esophagus to the stomach It 
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rative sinusitis “Positive cultuies weie obtained in 94 5 pei 
cent of the cases and the stieptococcus was the piedominating 
organism 

On the other hand, Grove and Famoi^ found in sinus 
washings from 200 similar cases that some type of staphylo¬ 
coccus was by far the most frequent organism encountered 
This applied to the sinus mucous membrane as well In point 
of fact, it IS doubtful whethei a bacteiiologist would agiee to 
these statements It would be difficult to convince him that in 
this type of sinusitis 5 5 pei cent aie sterile, that the method 
of collecting antral washing is reaUy satisfactory, or that the 
finding of staphylococcus in such washings is significant 

During the past few yeais it has become a lecognized fact 
that in the normal nose nearly 50 pei cent of cases contain 
staphylococcus in smaller or largei numbeis, particulaily in 
the antenor half This is especially true in the presence of 
obstruction with resultant stagnation of mucus secietion In 
the healthy nose the posterior half shows fewer bacteria The 
tendency is clearly to find the presence of bacteria in patho- 
ogic conditions an attractive possible explanation, wheieas 
the inevitability of bacteria, at least in small numbers, may 
center attention on them In many cases of postnasal dis¬ 
charge, it seems highly probable that the bactena grown fi om 
t e mucus are saprophytes waiting for the oppprtunity to 
multiply Very frequently the germs in these discharges are 
species of micrococci These organisms can be found in dust, 
m the air and in cultures, just as in the nose, and will some- 
mies give an unpleasant odor, howmver, these species do not 
produce frank suppuration, such as boils or abscesses, and 
the\ appear to be totally distinct fiom their relatives, the 

staph^lococcl 

Since the cause of the discharge is not due to these oigan- 
'^ms, despite their presence in large numbeis, then use in 
'accines is of doubtful value This is a common experience 
\et unquestionably a great proportion of the population 
c had such bactei lal suspensions given them in despera- 
mn, furthermore, if the commonly offered explanation of 
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The pale, watei-logged tissue is, of couise, due to a glandular 
distuibance and the membiane shiinks with a cessation of the 
postnasal mucus at the end of piegnancy 

It should be stressed that in the nose the sheet of mucus is 
one continuous layei which is being constantly leplated, and 
it moves downward and backward from the nose to the 
pharynx Paid; of it is arrested in the region of the larynx, 
but the mam stream of mucus continues down and coats the 
inner surface of the esophagus 

In the lungs the sheet of mucus moves upward from the 
smallest bronchioles to the larger bronchi and then to the 
trachea This movement, always toward the glottis, is pio- 
duced by the action of the cilia It is common knowledge 
that secretion in the pharynx is much more irritating to the 
patient than the same amount of secretion in the nose and as 
a result nervous or highly strung individuals feel it necessary 
to constantly clear the throat In the vast majority of cases 
the discharge is harmless When chronic infection is present, 
the virulence of pathogenic organisms is as a rule attenuated 
and the acquired immunity developed by the patient tends to 
render the pathogens innocuous If infected material is swal¬ 
lowed, the hydrochloiic acid of the gastric juice is potent 
enough to destroy most forms of bacteria, however, with tlie 
evidence of inflammation present in the form of increased 
mucus or tissue edema, it is inevitable that the microbes which 
are present rn varying numbers in all lespiiatory tiacts 
should be suspected What evidence do we have of an etio- 
logic aspect’ In purulent sinusitis the lelationship is undeni¬ 
able, but in all other conditions this is anything but the case 
The mere ability to grow bacteria from the chronic discliaiges 
of surfaces open to the air does not in itself prove these bac¬ 
teria to be responsible They could just as reasonably merely 
be taking advantage of conditions created by other means 
The wide variety of organisms described in papeis on this 
subject indeed suggests the latter explanation For example, 
Hansel in the Tiansactions of the Ameucan Laiyngologwai, 
Rlnnologtcal and Otologjcal Society, Inc, foi 1948 quotes 
Kistnei's findings in 400 cases of hyperplastic and nonsuppu- 
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cause little or no discomfort to the patients This aiea deep 
in the nose is protected and the active cihary mo\ement cai- 
nes the mucus away qmckiv 

Smoking and alcohol in moderation produce a mild conges- 
hon and hyperemia which m the eaily stages does not retaid 
ciliarv action In chrome cases fixed tissue changes occur 
with a permanent dilatation of the blood vessels of the nose, 
and the mucus becomes thick and sticky The ovei burdened 
ciha have difficulty functiomng undei these conditions and the 
constant clearmg of the throat adds to the patient’s discom¬ 
fort Unless theie are pathogenic orgamsms present m the 
discharge, and this is infrequent, no harm results 

IMien infection is present as in acute sinusitis, postnasal 
dramage is a common complaint This is, however, of a tem¬ 
porary nature and tends to disappeai when the acute condition 
subsides 

In chronic cases the ongm of the discharge should be in\ es- 
hgated and if possible ehirunated Pus draining posteriorlv 
IS a constant source of annoyance and these patients do their 
best to remo\e it before it enters and “poisons the system ’’ 
The ethmoids and sphenoids should be carefully examined and 
abnormal hj'pertrophies, especially of the posterior tips of the 
•nfenor turbinates, treated 

In atrophic rhimtis, there is an mci eased patenev of the 
nose due to the altered mucous membrane There is a meta- 
P asia from the normal mucosa to a squamous rtiie of limng 
^th isolated islands of cihated columnar epithelium The 
6xcessi\e drjTiess causes crustmg which at times is odorous 
2nd IS often accompanied by a purulent discharge posteriorh 

The surface of the adenoid is co\ ered with cihated columnar 
epithelium which often carries the normal mucus down behind 
e soft palate in parallel streaks 

After adenoidectom\ the nasopharjux is co^ ered with squa- 
"^ous epithelium without cilia Unless great care is taken in 
enio\a] of the adenoid, we often find irregular bands of 
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mucosa aie examined undei the phase contiast micioscope 
The cuiients conveige upwaid towaid the ostium when the 
slide IS peipendiculai, t e, against the foice of giavity It is 
necessaiy, of course, to moisten the fiesh tissue with Rmgei- 
Locke’s solution befoie applying the covei slip, but even when 
noimal saline is used the ciliaiy beat is well maintained often 
for houis 

Ciliary movement is of necessity influenced by the consist¬ 
ency of the ovei lying blanket of mucus If the piopoition of 
mucin is inci eased so that the layei of mucus is thick and 
sticky, movement of the cilia is slowed down (even the addi¬ 
tion of one-half of 1 pei cent mucin to the noimal 3 pei cent 
inci eases the viscosity of nasal mucus tiemendously) On the 
othei hand, wheie theie is an excess of wateiy mucus con¬ 
taining veiy little mucin, as in vasomotoi ihmitis oi hav 
fevei, ciliaiy action is also impaned It should be kept m 
mind that tremendous quantities of thin mucoid secietion 
flow down in alleigic patients witliout botheiing them, but 
often low giade alleigies cause thickening of the mucus with 
lesultant discomfoit and postnasal discharge 

In an allergic nose without an excess of aqueous mucus, 
movement of the cilia on the water-logged tissue is not im¬ 
paired It appears to act the same as normal mucous mem¬ 
brane, however, any mechanical obstiuction which interferes 
with normal an cuiients, causing dryness with stagnation of 
mucus IS a potential source of postnasal dischaige Septal 
deflections, ridges, spurs, polypi, etc, in the anterior thud of 
the nose are subjected to blasts of inspired air, and the 
exposed surfaces revert to a squamous type of epithelium 
without cilia The drying effect makes the mucus viscid, and 
it lodges at the back of the nose 

Septal perforations anteriorly, whetliei due to disease oi 
operative procedures are liable to cause di^mess Cross cui¬ 
ients of inspired an increase the consistency of nasal secre¬ 
tions, and they tend to collect posteiioily 

Perforations m the posterior tno-thuds of the septum, sucli 
as occur occasionally following submucous resection, as a rule, 
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occurs and within two or three days the dischaige thickens 
and the infection is localized 

They state that constnctoi drops by i educing the engorge¬ 
ment impede the natural defense meclianism In place of 
drops, localized heat is recommended in the foim of an infia- 
red lamp which aids the normal lesponse and is soothing to 
the patient 

Unfortunately in the nose the inci eased swelling due to con- 
Seshon narrows the airways and produces a fullness and stuffi¬ 
ness which adds to the discomfort of the patient In order to 
clear the head, it is necessarj’’ to use vasoconstrictoi diops 
^hich shrink the membrane and give tempoiary relief Unless 
earned by the physician, the patient tends to use drops more 
frequently and longer than IS necessaiy 

It is doubtful whether nasal medication in acute rhinitis or 
sinusitis shortens the duration of the infection, howevei, nose 
rops when used judiciously tend to open the nose and give 
tne pabent considerable lelief In subacute sinusitis, shrink- 
ing agents are helpful as they piomote drainage and aid in 
nearing the nose of purulent dischaige WTien chionic infec¬ 
tion is present, attention should be dnected to the affected 
sinus and the use of vasoconstiictoi limited to displacement 

treatment 

Emotional upsets aie also responsible for manv conditions 
m the nose and throat Nasal obstruction causing phai’jTi- 
Snn dniiess, with its resultant postnasal dischaige, is a com- 
^on complaint of highly strung young girls, and in women 
PProaching the menopause \^'Iien w e consider the fact that 
^ ordinarv adult sv allow s on an average of about once a 
^'nute, it IS easy to appreciate how' a person with an unstable 
|*®r' ous s\ stem swallows more fi equently and de\ elops abnor- 
*"31 feelings in the throat, such as diwness, burning sensations, 
^‘ohus Instericus, etc Blockage of the nose is a frequent 
^'^Ptom in the later months of pregnancy — the turbinates 
f^embrane resemble the appearance seen in hav fe\ei 
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fibious tissue which foim ciypts and pockets wheie mucus 
tends to lodge Aftei luhng out sinusitis, Pi of Hajek, of 
Vienna, taught his students many years ago to cuiette the 
nasopharynx to remove redundant tissue foi the lelief of 
postnasal dischaige At the time, it seemed a ladical fomi of 
tieatment, but in view of the above facts this appeals to be 
sound advice in well selected cases 

Anothei common reason foi a tioublesome catarih is due to 
nasal medication Vasoconstrictois aie the chief offenders, 
especially when used foi a longei peiiod than is necessaiv 
According to a Gallop poll suivey duiing the one-week peiiod 
ending Feb 24, 1942, an estimated total of 23,000,000 persons 
spent appioximately $11,600,000 on medicines to get relief 
fiom the common cold This amount was exclusive of medical 
fees and presciiptions Of this numbei (23,000,000), about 
one in eveiy foui peisons consulted a physician Advertising 
slogans stress the use of nasal diops to cleai the head and 
ventilate the sinuses, but completely disiegaid the after-effects 
due to vasodilatation 

The repeated constriction, followed by the compensatoiv 
dilatation, in time produces a lack of tone to the nasal vessels 
A VICIOUS circle occurs as the patient tends to use the diops 
more frequently because they lose then effectiveness The 
continued use of saline drops causes an excessive dryness of 
the mucosa, which in itself produces a postnasal discharge 
After a time the membrane becomes irritated and swollen, due 
to the action of the drug Unless the nasal medication is 
discontinued, the swelling persists Accordingly it would ap¬ 
pear to be our duty as rhinologists to impress on patients to 
use sprays or nose drops sparingly and only in acute and sub¬ 
acute infections 

Many eminent rhinologists do not approve of vasoconstric¬ 
tor drops in acute rhinitis and sinusitis They point out that 
the normal reaction to infection in the nose, as in other tissues 
of the body, is redness and swelling due to the increased blood 
supply, with an exudation of serum A diapedesis of cells 
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rative sinusitis “Positive cultuies weie obtained in 94 5 pei 
cent of the cases and the stieptococcus was the piedoininating 
organism 


On the other hand, Giove and Faiiioi" found in sinus 
washings fiom 200 similar cases that some type of staphylo¬ 
coccus was by fai the most frequent oiganism encountered 
This applied to the sinus mucous membrane as well In point 
of fact, it is doubtful whethei a bactei lologist would agi ee to 
these statements It would be difficult to convince him that in 
this type of sinusitis 5 5 per cent are sterile, that the method 
of collecting antral washing is really satisfactoi-y, or that the 
finding of staphylococcus in such washings is significant 


During the past few yeais it has become a recognized fact 
at in the normal nose nearly 50 pei cent of cases contain 
staphylococcus in smaller or larger numbers, particularly in 
e anterior half This is especially true in the presence of 
° 'With resultant stagnation of mucus secietion In 

e healthy nose the posterior half shows fewer bacteria The 
ndency is clearly to find the presence of bacteria in patho- 
ogic conditions an attractive possible explanation, wheieas 
e inevitability of bacteria, at least in small numbers, may 
center attention on them In many cases of postnasal dis- 
, seems highly probable that the bactena grown from 

e mucus aie saprophytes waitrng for the oppprtumty to 
mu tiply Very frequently the germs in these discharges are 
species of micrococci These organisms can be found in dust, 
lu the ail and in cultures, just as in the nose, and will some- 
'ines give an unpleasant odor, however, these species do not 
P^duce frank suppuration, such as boils or abscesses, and 


thej 


appear to be totally distinct from then lelatives, the 


staphi lococci 


j '^ce the cause of the discharge is not due to these oigan- 
^ s. despite their piesence in large numbeis, then use in 
accines is of doubtful value This is a common expeiience 
unquestionably a great pioportion of the population 
■"e had such bactei lal suspensions given them in despeia- 
n* furthermore, if the commonlv offeied explanation of 
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The pale, watei-logged tissue is, of couise, due to a glandular 
distui banco and the membiane shiinks with a cessation of the 
postnasal mucus at the end of piegnancy 

It should be stressed that in the nose the sheet of mucus is 
one continuous layei which is being constantly leplaCed, and 
it moves downward and backward from the nose to the 
pharynx Part of it is arrested in the region of the laivn\, 
but the main stieam of mucus continues down and coats the 
inner surface of the esophagus 

In the lungs the sheet of mucus moves upward from the 
smallest bronchioles to the larger bronchi and then to the 
trachea This movement, always toward the glottis, is pio- 
duced by the action of the cilia It is common knowledge 
that secretion in the pharynx is much moie nutating to the 
patient than the same amount of secretion in the nose and as 
a result nervous or highly strung individuals feel it necessary 
to constantly clear the throat In the vast majonty of cases 
the discharge is harmless When chronic infection is piesent, 
the virulence of pathogenic organisms is as a rule attenuated 
and the acquired immunity developed by the patient tends to 
render the pathogens innocuous If infected material is swal¬ 
lowed, the hydiochloiic acid of the gastric juice is potent 
enough to destroy most foims of bacteiia, however, with the 
evidence of inflammation piesent in the form of increased 
mucus or tissue edema, it is inevitable that the microbes which 
are piesent in varying numbers in all lespiiatoiy tracts 
should be suspected What evidence do we have of an etio- 
logic aspect’ In purulent sinusitis the lelationship is undeni¬ 
able, but in all other conditions this is anything but the case 
The mere ability to grow bacteria fiom the chionic discharges 
of surfaces open to the an does not in itself prove these bac¬ 
teria to be responsible They could just as leasonably meielv 
be taking advantage of conditions created by othei means 
The wide variety of organisms described in papers on this 
subject indeed suggests the latter explanation For example) 
Hansel in the Timsactions of the Aiiieucan Laryngological, 
Rlnnological and Otologxcal Society, Inc, for 1948 quotes 
Kistner’s findings in 400 cases of hvpei plastic and nonsuppu- 
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_ ^ vnccfzes zzsy on occas^Dn sansms >r:i 2 is 

-iLrcrr^ 'Tiiiim pr&~onsir were not f ww - zc —' —7^^r 
.n' 'zzzz~z:oit tmr may now do so In otter 'mtr5= n is 

n -Z'InnsHinfe to nrgtre triZt e\en if a raodn- J e no: trm~ 
n-oe tnrr nr :s safe to give Jt because at least it a.et no ..Jnnn 
Ai> n:ese cSccssijns have so far not taken irt. ^nrixnn n,o 
ccrmnncn vires agents in the upper resnirnmy zricz. 
zzzzszJLizIr vlitse of the common cold and infnenaa. 


IjEre can he no question but that these vimses in x nnnn'rr 
not nnnerstood do permit invasion of the rrnacs zz-z- 
rntnes cr hactena, both those nonnally present jz zzz zizz- 
hGiries nnn those derived from other humans hr nr ss inie-- 
tonn. In ah probability a very high percentage ci s -nhl'.t 
hdttbrial invasions, even pneumonia, are initiaten rj w. t~e- 
Entinaij virus 

Aiso, there is clear evidence that some bacteria] ptlvssCih-- 
rfes may protect the cells of the body against vims intV.n n. 
The interplay between viruses and bacteria is quite 
and poorly understood at the present time, however, it iS cisv 
to understand why it is so impoitant to continue to investi¬ 
gate ways and means of immunizing against these prewlcui 
viruses Immunity against them is so short after one at;?ck 
that repeated infection is the lule 

Secondaiy bacterial invasion is inevitable and as a result is 
inclined to be modelately fiequent The net result of this over 
yeais of time is bound to be a chronic thickening vith some 
dysfunction The solution to this problem would seem to be 
III picvention fiom eaily life This pievention may be in virus 
immiiiii/.ition oi cliemotheiapy of the subsequent bacterial 
disease 

I’o sum up, as fai as nasal infections aie concerned, tbe 
object should be to pi event invasion of the mucosa and sub- 
mucosa with eithei viius agents oi bacteria Such immuniza¬ 
tion wnll nevei be 100 pei cent effective and it will be ncccs- 
saiy to supplement immunizing pioceduies w'lth, first, chemo- 
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therapy and. finaUy, xnth and 

the action of such microbes ^hich succeed P ^ 

mamtammg a foothold m the tissue ^.ftammations 

it IS significant that the allergic basis . drugs yrill 

IS supported by the finding that the an „ Qf com- 

reduce the edema in at least 60 pei cen o . m the 

mon cold in the early stages This applies f 
acute phase when sneezing and watery ^ appre- 

predommatmg symptoms Chemothera.py luv mem- 

ciahon of the significance of the and that the 

branes under consideration are secretmg curface 

fluid transfer is, therefore, from the submucosa ymnlication 
I e , from the inside outward, therefore, the opi fluid, 

of anbbiotics requires diffusion against e s ® these 

ivhich mitigates against effective penetration 
circumstances, as with lymphatic or ^ tai 

teraic therapy is the only route likely to e e ® ' ntac- 

as the nrus agents are concerned, immuniza on hkelv 

tical possibility at present and in any case i 
to be short lued These facts seiwe to ^ , activity 

chemotherapy of ^^rus diseases ^^erv promising 

m this field has already produced at least two ^ - P , q. 

anhnral antibiotics in ameomycin and chlorom , d 

,s forced by a men.ber o^he 
Chloromycetin by an organism allied to 
streptomi cm) 

An attempt has been made m this paper 
ground for understanding the nature of pos a 
It is realized that many other contributing ac 
omitted 
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MISSISSIPPI VALLEY MEDICAL SOCIETY MEETING 
AT ST LOUIS, SEPT 28, 29, 30 


The Fourteenth Annual Meeting, Mississippi Valley Medi¬ 
cal Society, will be held at the Jefferson Hotel, St Louis, Sept 
28, 29, 30, undei the piesidency of Dr Alphonse McMahon, 
associate piofessoi of medicine, St Louis Univeisity Over 
30 clinical teachei's fiom the leading medical schools will 
conduct this gieat postgraduate assembly, whose entire pro- 
giam is planned to appeal to general piactitioneis There will 
be some 60 scientific and technical exhibits, noon lound table 
luncheons, etc No 1 egisti ation fee will be charged and even 
ethical physician is coidially invited and urged to attend The 
entile piogiam and all exhibits will be held on the mezzanine 
flooi of the Jeffei son Hotel The Ameiican Medical Wi iters’ 
Association will hold then annual meeting at the hotel on 
Sept 28 and the Missouii Chaptei of the Ameiican Academi 
of Geneial Piactice on Sept 30 Piogiams of all the meetings 
may be obtained fiom Haiold Swanbeig, MD, secretan, 
MVMS and AMWA, 209-224 WCU Building, Quincv, 
Ill 



THE IMPORTANCE OF SINUSITIS IN ALLERGIC 
MANIFESTATIONS * 


Russell C Grove, M D (by invitation), 
New York, N Y 


The importance of chronic sinusitis as an etiologic agent in 
the cause of allergic manifestations is still a much dispute 
question I am, therefoie, very glad to participate in t is 
meeting of your Section, that I may piesent a few o e 
facts as i\e see them, to prove that any intelligent treatmen 
of these manifestations requires an accuiate knowledge o 
the pathologj'm the paranasal sinuses and of the basic pun 
ciples of allergy 

After 18 years of close contact with the alleigy clinic of 
the Roosevelt Hospital in New York City, I ani convince 
that the importance of the disease of the sinuses in the treat¬ 
ment of allergic manifestations is too often under-evaluated 
the allergists and also by the otolaiTQgolo^sts The patient 
IS thus made to suffer unnecessarily by such neglect in diag 
nosing and treating sinus disease Some allergists are prone 
to say that the sinus disease as found in the allergic patient 
IS the result of their allergic manifestation such as asthma 
and not the cause of such manifestation They would throv 
up their hands and exclaim that these patients have een 
operated upon time and time again without any cure of the 
asthma or the sinusitis I think this is a too pessimistic and 
unfounded attitude, and I hope to be able to clarify a few ot 
misconceptions and to prove that excellent results can be 
produced b\ careful, intelligent handling of disease of the 
paranasal sinuses 


Rhlnol'^ Ihe meeting or the Southern 

■twtioloclcal and Otologlcal Socletj Inc V arhlnfiton u 
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TREMBLE DYNAMICS OF NASAL MUCUS 


4 Yates, A L Methods of Estimating the Activity of the Ciliary 
Epithelium within the Sinuses Jour Laryngol and Oiol 39 554, 1924 

5 HrLDI^o, A The Physiology of Drainage of Nasal Mucus The Flow 
of the Mucus Currents Through the Drainage System of the Nasal 
Mucosa and Its Relation to Ciliary Activity Arch Otolaryngol , 5 92, 
1932 

6 Kistneh, F B Hlstopathology and Bacteriology of Sinusitis with 
Comments on Postoperative Repair Arch Otolaryngol , 13 224, 1931 

7 GnoTO R C, and Pabbior, J B Chronic Hyperplastic Sinusitis in 
Allergic Patients Jour Allergy, 11 271, 1940 
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MISSISSIPPI VALLEY MEDICAL SOCIETY MEETING 
AT ST LOUIS, SEPT 28, 29, 30 

The Fourteenth Annual Meeting, Mississippi Valley Medi¬ 
cal Society, will be held at the Jeffei son Hotel, St Louis, Sept 
28, 29, 30, undei the piesidency of Di Alphonse McMahon, 
associate piofessoi of medicine, St Louis University Over 
30 clinical teacheis fiom the leading medical schools will 
conduct this gieat postgiaduate assembly, whose entiie pro- 
giam is planned to appeal to geneial piactitioners There will 
be some 60 scientific and technical exhibits, noon lound table 
luncheons, etc No t egisti atwn fee will be charged and even’ 
ethical physician is coidially invited and urged to attend The 
entne piogiam and all exhibits will be held on the mezzanine 
flooi of the Jeffei son Hotel The Ameiican Medical Wi iters 
Association will hold then annual meeting at the hotel on 
Sept 28 and the Missouii Chaptei of the Ameiican Academv 
of Geneial Practice on Sept 30 Piogiams of all the meetings 
may be obtained fiom Haiold Swanbeig, MD, secretar\, 
MVMS and AM W A, 209-224 WCU Building, Quinc\, 
Ill 



THE IMPORTANCE OF SINUSITIS IN ALLERGIC 
MANIFESTATIONS * 


Russell C Grove, M D (by invitation), 
New York, N Y 


The importance of chronic sinusitis as an etiologic agent in 
the cause of allergic manifestations is still a much disputed 
question I am, theiefoie, very glad to participate in this 
meeting of your Section, that I may present a few of the 
facts as we see them, to piove that any intelligent treatment 
of these manifestations requires an accuiate knowledge of 
the pathology m the paranasal sinuses and of the basic prin¬ 
ciples of allergy 


After 18 years of close contact with the allergy clinic of 
the Roosevelt Hospital in New York City, I am convinced 
that the importance of the disease of the sinuses in the treat¬ 
ment of allergic manifestations is too often under-evaluated 
bj the allergists and also by the otolaiyngologists The patient 
is thus made to suffer unnecessarily by such neglect in diag¬ 
nosing and treating sinus disease Some allergists are prone 
to say that the sinus disease as found in the allergic patient 
IS the result of their allergic manifestation such as asthma 
nnd not the cause of such manifestation They would throw 
np their hands and exclaim that these patients have been 
operated upon time and time again without any cure of the 
nsthma or the sinusitis I think this is a too pessimistic and 
unfounded attitude, and I hope to be able to clarify a few of 
the misconceptions and to prove that excellent results can be 
produced by careful, intelligent handling of disease of the 
paranasal sinuses 
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It IS necessaiy m the fiist place to establish the fact that 
there is a definite pathology in the sinuses, and in the second 
place to decide if this pathology is an etiologic factoi in the 
pioduction of the alleigic symptoms I agiee that quite often 
these patients aie opeiated upon without sufficient pathologj' 
being present in the sinuses and, theiefoie, no lehef is pio- 
duced Many patients aie also opeiated upon in whom this 
pathology when piesent is not influencing then alleigic 
symptoms, and likewise the lesult is bad Foi instance, a 
patient whose asthma is due to pollens, house dust oi animal 
dandeis, oi a patient whose urticaiia is due to the ingestion 
of ceitain foods oi to a contact exposuie will not be helped 
by any opeiation upon the sinuses On the othei hand, if the 
patient’s asthma oi uiticaiia is piecipitated at ceitain times, 
01 IS made woise by uppei respiiatoiy infections involving 
the sinuses, then such an opeiation will be of value 

Thus, to discuss the topic m hand intelligently, it is neces¬ 
saiy to lemembei these facts, namely, that ceitain alleigic 
manifestations aie of the atopic oi skm-sensitive type, while 
otheis aie of the nonsensitive oi infective type The first 
group IS diagnosed by the skin tests, whethei by the intia- 
dermal oi sciatch method, the patch test and the use of 
elimination diets The second gioup is usually negative on 
skin testing and the piesence of pathology m the uppei 
lespiiatoiy tiact as well as the influence of such infection on 
the alleigic symptoms can be demonstiated We might add 
that in addition to the skin-sensitive and the infective types, 
we may have the combined type, tliat is, the patient mai 
show positive skin leactions and also the piesence and influ¬ 
ence of foci of infections If these thiee dicta aie kept m 
mind, I think one is in a bettei position to evaluate the 
impoitance of otolaiyngological pathology in the tieatment 
of alleigic disease 

Accoiding to Adam, Heick, of Fieibeig, in 1844, fiisl 
lecognized the impoitance of sinus disease as a cause of 
asthma, howevei, it was not until 1872 that an Italian, Vol- 
tolim, showed the effect of sinus suigeiv on asthma vhen he 
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reported 11 cases of astlima in which relief followed poly¬ 
pectomy Since that time, the frequency and importance o 
smusitis m asthma has been aigued pio and con an i 
treatment has vaned fiom conservative to ladica surgery, 
although many physicians still advocate no surgeij'^ a a 

In order to express oui belief in the importance of sinus 
lbs as a cause of astlima and the necessity for the tiea 
and if possible the elimination of the sinusitis, I s la 
the incidence of sinus disease in the asthmatic patien s, e 
pathology and the bacteriology of the sinus mem lanes, le 
diagnosis of the sinusitis and the operative results 

The literature on the frequency of sinus disease in astlma 
pabents shows a wide vairation This is due in laige par o 
the method of diagnosis, that is, whether it is based on i iinos 
copy alone oi Roentgenogiams Gottlieb found sinusibs pies 
ent in only 26 per cent of 117 patients with asthma Dundas- 
Grant stated that 63 per cent of 107 cases of astlima la 
sinusitis Chobot, in a group of 84 cluldien up to 15 years o 
age, found X-ray evidence of smus disease in 67 per cent ot 
the patients Kein and Schenck, after a careful study o 
cases of asthma, found that 70 per cent had clinical sinusitis 
and 87 5 per cent showed X-iay evidence of disease oie 
recently, Kelley reported that 89 pei cent of 100 cases o 
asthma had ihinologic and X-iay evidence of sinusitis 

In a comprehensive study in our clinic, based on 688 cases 
of asthma, Cooke found sinus disease to be the cause in 4o 
per cent of all patients between the ages of 10 and 80 jeais 
Cooke, in this group of 688 cases, found that there was a 
Positne antecedent histoiv of alleigj^ in 45 per cent of tie 
entire infective gioup and 52 per cent of the atopic emes 
Si\h-si\ pel cent of 195 cases of astlima gave an anteceden 
Alston of asthma and of other allergic 

per cent Clarke, Donnally and Coca, hoverei, quoted 80 pe 
eent with a positive antecedent history Keni and Sclienc 
after a surrey of 345 cases of nasal poljTiosis came to the 
conclusion that an allergic history or other allergic manifes¬ 
tations are alrrars present 
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The pathology of the nasal and sinus membianes in astli- 
matic patients is well recog^nized In oui experience almost 
100 pel cent of the pathology is of the hypei plastic oi thick¬ 
ened membiane type as contrasted with the suppurative tj'pe 
There may be exacerbations of infection and pus appears in 
the washings and neutrophiles piedominate Polyposis oc- 
cuired in from 30 to 36 pei cent of oui cases, but more lecent 
studies have shown this peicentage to be lower particularly 
in patients who had not been opeiated upon pieviously Kel¬ 
ley in his study reported 26 pei cent of 89 cases had nasal 
polyps 

We have also had these membranes cultuied, and found that 
80 pel cent showed positive cultures of one oi moie organ¬ 
isms When we compared the organisms obtained fiom 87 
membianes with those grown from pievious washings of the 
antra, we weie surprised to find that 43 7 pei cent were 
diffeient from any lecovered preopeiatively, including the 
negative ones, and I would like to state here that we do not 
believe that the simple washing of an antrum and finding it 
deal and the report of a negative culture of the return flov 
indicates a normal or noninfective sinus 

The tissues removed from the sinuses were stained and in 
over 85 per cent bacteria were demonstiated very definitely, 
while the remaining 16 per cent were too questionable to be 
considered positive 

Kistnei, in 1931, studied 400 sinus membianes culturally 
and found streptococci present in 94 5 per cent of the cases 
Rosenow, of the Mayo Clinic, checked some of his specimens 
microscopically and agi eed that the membranes wei e infected 
Hansel, Piness and Miller, Ashley and Fnck, and Palmer and 
others believed that organisms in the membranes are second¬ 
ary invaders, but from our own studies we cannot accept this 
explanation 

The question arises, how is one going to diagnose this type 
of sinusitis in allergic patients’ The answer is, by careful 
clinical laboratory and X-ray examinations The historj' of 
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frequent colds, stuffiness, nasal discharge anteriorlv oi pos- 
tenorlv, sneezing and headache is important, but frequently 
all of these s'rmptoms are absent The nasal examination 
should include anterior rhinoscopv followed by the use of the 
nasopharyngoscope The nasopharyngoscope is verj- impor¬ 
tant, as otherwuse discharge from the antrum, posterior 

table 1 RESULTS OF SURGERY ON THE SINUSES 
rx 200 CASES OF ASTHMA. 
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"Indicates sll?:ht or no impro\ement. 
"Indicates definite Improvement, 
asthma or a rare attack. 


ethmoids and sphenoids and small poh-ps postenorlv mav be 
O'erloohed TransUlumination should be done, but if this 
J^C'eals nothing abnormal, the examination is not complete 
bood Roentgenograms are \erj important, especiallv for 
'^Snosing poh-ps and c\ sts of the antrum 
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In lecent yeais, we have been making moie use of ladio- 
opaque solutions in the diagnosis of the type of sinusitis found 
in oui alleigic patients The plain films may often show only 
slight pathological changes in the sinuses, especially the 
anti um These changes often may not seem sufficient to 3 us- 
tify an opeiation In the infective type of alleigic manifesta- 

TABLE 2 RESULTS OP SURGERY ON THE SINUSES IN 200 CASES 
OF ASTHMA BASED ON THE COMPLETENESS OP REMOVAL 
OF ALL DISEASED TISSUE 
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tions, wheie it is iiecessaiy to eliminate all infection, ive have 
lesoi-ted to the injection of ladio-opaque solutions such as 
hpiodol into the sinuses It seems to us that m these cases 
the iodized oil, being so opaque, often obscuied polyps oi ci sts 
if they weie in such a position as to cause little defect in lo 
maigmal outlines of the sinuses It was not until 1038 tha 
we discoveied a new substance foi diagnosing such cases c 
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had a patient who was sensitive to iodine, so we decided to 
try 25 per cent colloidal solution of thoiium dioxide We were 
impressed with the delicacy, if one may call it such, of the 
shadows on the X-iay films The solution, when diluted one 
or two tunes, seemed to produce a less dense shadow and the 
maigins and backgrounds of the sinus were moie cleaily 

table 3 RESULTS OF SURGERY ON THE SINUSES IN 200 CASES 
OF ASTHMA BASED ON THE TYPE OF ASTHMA 
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<tGlineated Since that time, we have injected ovei 500 sinuses 
"1 lout any untowaid leactions 


t the X-raj s show e\adence of the sinusitis, w e usually do 
o\age of the antiuim oi sphenoid sinuses The letuin flow 
oontiifuged and examined microscopically foi e\idence of 
Pos cells and eosinophiles We usualh make cultuies also foi 
possible use as vaccines 
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Once the diagnosis of sinusitis is made, we must decide 
upon the piopei form of tieatment If polyps are piesent in 
the ethmoids oi sphenoids, they should be i amoved if the 
asthmatic condition justifies such a pioceduie By lemoval of 
the poljT) we do not mean a simple polypectomy but an e\en- 
teiation of the ethmoids oi sphenoids Polyps, cysts and 
extensive thickening of the membiane of the anti a lequiie a 
Caldwell-Luc operation We have not been satisfied with the 
lesults obtained by doing simple anti ostomies oi "window” 
resections In conjunction with these opeiations submucous 
resections and tiimmmg the tuibinates aie done foi the effect 
upon the sinus infection and not as a diiect benefit to the 
asthmatic condition The lemoval of infected adenoids, tonsils 
and teeth is also impoitant when indicated 

Regal diess of the degiee of sinusitis, a complete alieigic 
testing and tieatment is necessaiy A laige numbei of lecur- 
lent polyp cases can be cuied if the dust oi othei inhalant 
alleigens aie tieated before and aftei the opeiation Blood 
examinations including Wasseimann, kidney and chest exami¬ 
nations, including X-iays and sputum foi tuberculosis, molds 
and spiiochetes aie usually indicated Deteimination of in- 
cieased sedimentation late is often impoitant in studying 
these infective cases Recently the question of vitamin defi¬ 
ciency has been emphasized, and in ceitain cases vitamin 
assay is necessaiy 

In discussing the effects of sinus suigeiy upon asthma, I 
would like to lefei fiist to the fiequency of the vaiious sinuses 
involved and the opeiations performed The antium is the 
most frequently involved and the ethmoids second The fron¬ 
tal sinus IS the least often involved The most frequent 
operation is the exenteration of the ethmoids, with the Cald¬ 
well-Luc operation on the antrum being next m ordei The 
external operation on the frontal sinuses is larely necessary 
Usually after peifoiming an exenteration of the ethmoids and 
a Caldwell-Luc operation, the frontal sinus is provided with 
better drainage and ventilation through the frontal duct an 
exacerbations of infection are infrequent 
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It seems to us that the importance of sinus disease as a 
pnmarv cause of asthma is ivell shown by the effects of sinus 
surgen m asthmatic patients even after manv rears’ dura- 
tion Unfortunatelv, the lesults as recorded in the literature 
are not too encouragmg 

Heatlev and Crowe in a senes of 62 operative cases found 
53 unproied, but “onlv one case was enthusiastic enough to 
describe himself as cured” after thiee rears Rackeman and 
Tobei studied 91 cases of asthma whose smusitis was treated 
surgicallv and reported 14 per cent cured, 46 per cent im¬ 
proved, 31 per cent unimproved, and 9 per cent died Weille 
stated that in his group of 40 patients, whom he operated 
upon for smusitis, only 50 per cent had a chance for relativel\ 
long confirmed improvement m their asthma 

Schenck and Kem, Vaughan and Warner, and McGregor 
reported even less fav orable results It seems to us, however, 
that in manv of these reports it is not made clear as to the 
unportance of associated sensitizations, the extent of the sinus 
pathologi, and the completeness of the removal of the path- 
0 ogv from all of the sinuses 

Since 1935 -we have made six verj’ complete studies of the 
r^ults of our sinus surgery* in asthmatic patients The first 
* h 1935, included 120 cases, the longest of 

Tq _ been followed for three and one-half years In 
b I reported on 200 patients with a postoperative period 
u observation of 17 vears It was verv* interesting that the 
Percentage of impro\ement in the asthma i\as almost the 
^uie in the six groups Any intelligent analysis of the effect 
° ®'uus surgen- on asthma must include accurate informa- 
'on as to the tj-pe of asthma, that is, whether due to infection 
oue, infection combined with sensitization or to sensitiza- 
’uus alone In the second place, it is necessan to know ho'w 
sinuses in the infectne tvpe of asthma are in\ol\ed 
'^>th disease and hoi\ completeh vas this patholog\- remo\ed 
' operation In other ^\o^ds, if the ethmoids and antrum 
^re in\ohed an operation on the antrum or ethmoids alone 
‘ not produce a good result Likew ise if both antra are 
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diseased and only one is opeiated upon theie is no leason foi 
thinking the patient will be cuied Complete elimination of 
pathology as fai as possible is absolutely necessaiy Foi this 
leason we do not believe that the simple lemoval of a polvp 
01 polyps with the snaie oi making of a window in an antium 
aie sufficient opeiative pioceduies to cuie asthma I have 
thiee slides analyzing oui last study of 200 asthmatic patients 
whose sinus disease was tieated suigically They have been 
followed postopeiatively foi one-half to 17 yeais They have 
all been studied as to the type of asthma and the completeness 
of the suigical pioceduies in lemoving the pathology We 
aie not lepoiting any lesults undei a six months' follow-up 
because these lesults aie too tiansitoiy, the effect of the anes¬ 
thetic often pioduces a tempoiaiy relief fiom the asthma, 
while the removal of the infected sinus membianes may pio- 
duce an immediate exaceibation of the asthmatic symptoms 

The infective gioup compi ises 107 cases and the combined 
gioup, that IS, infestion plus sensitizations, 93 cases The 
groups in whom sinus suigeiy was consideied complete had 
146 cases and the incomplete gioup 64 cases 

The improvement in the total gioup was 69 pel cent This 
IS about the same figuies lepoited in oui pievious suiveys 
In this gioup, howevei, we aie including all of oui clinic 
patients who aie moie difficult to tieat as thoioughly oi as 
completely as piivate patients 

Seveial points should be stiessed in this analysis In the 
fiist place, it IS quite obvious that theie is a striking diffeience 
in the gioup who were opeiated as completely as possible and 
the gioup tieated incompletely, 79 9 pei cent improvement 
as compared with 35 3 pei cent It is also obsei vable that in 
the completely opeiated gioup the impiovement increased 
with the duiation of the postopeiative period of time 
believe that this is explained by the fact that there are 
secondary foci of infection m the ceiwical and bronchia 
lymphatic glands and the bronchial mucosa and that these 
secondary foci heal slowly aftei the removal of the piimarj 
focus It is possible that the patients who did veil immedi- 
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ately after operation never had these secondary foci, while, 
on the other hand, the patients who did not do well, even 
with increasing tune, lacked the capacity to heal these foci 

In 1941, I reported in the study of 200 cases of asthma, 
who weie operated upon, that 27 of the patients had a “win¬ 
dow” resection or an antrostomy with only 40 pei cent 
improvement in their asthma On the other hand, 19 patients 
who had had previous antrostomies were operated upon ladi- 
cally and a 79 per cent improvement was produced Ninety- 
four cases who had primary radical antrum operations showed 
a 75 5 per cent improvement in their asthma It seems that 
these figures prove that the antrostomy operation does not 
eliminate the infection in the membranes completely We 
have noticed after the antrostomy that frequently the “win¬ 
dow” becomes blocked by polypi, or that it does not function 
any moie, and that upper respiratory infections are more 
frequent, which necessitates more local treatment of the 
sinuses and, of course, produce exacerbation of the asthma 
The patients who have had the necessary surgery completed 
frequently go through the upper respiratory infections with¬ 
out any or only a slight flare-up of their asthmatic symptoms 

^^fo^ring again to our analysis of the 200 cases, we find 
nt the results are better in the combined type of asthma as 
compared with the infective type In this group the infection 
’s often a secondary factor, and, in addition, all of these 
Pntients aie tieated with injections of the indicated alleigens 
os Well as by the proper elimination of the allergens when 
possible Injections of house dust have not only helped to main- 
'll prolonged freedom fiom asthma but have in many cases 
ciped to prevent the recurrence of nasal polyps Practicallv 
oil of our patients of both gfroups were tieated with auto¬ 
genous vaccines made from cultures of the infected sinus 
niembranes removed at operation In addition, all extranasal 
"ifections such as molds (fungi), spiiochetes and tuberculosis 
should be treated, infected teeth, tonsils and adenoids should 
ue removed A few of the patients v ho improved but mod- 
cratelj after a complete sinus operation shou ed striking 
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improvement aftei having an ovaiian oi uteiine tumoi oi an 
infected galJ bladdei oi appendix lemoved 

I made an additional study of these patients as to tlie age 
of onset of then asthma, the duiation of the asthma and the 
age at opeiation It seems fiom these studies that we can sav 
that a patient whose asthma began between 21 and 35 years 
of age, has been piesent not longei than 10 yeais, and pief- 
erably less than five yeais, and the patient is between 31 and 
50 yeais of age at the time of opeiation has the best chance 
to obtain a satisfactory result 

SUMMARY 

The incidence of sinus disease m asthmatic patients, the 
type of pathology, the bacteiiology of the diseased membianes, 
and the results of sinus surgeiy in asthmatic patients aie dis¬ 
cussed to show that sinus disease is a very important cause 
of asthma Any thorough and intelligent treatment of asthma 
requires that caieful consideration be given to pathologic 
condition in the paianasal sinuses Special diagnostic studies 
such as the use of the nasophaiyngoscope and the injection 
of radio-opaque solutions into the antrum are necessaiv m all 
doubtful cases of disease of the sinuses 

In 01 del to obtain accuiate infoimation as to the effect of 
sinus surgeiy on asthma it is necessary 1 to study the etio- 
logic factors causing the asthma, that is, whether infective 
alone oi infective associated with demonstrable skin-sensiti- 
zations, and 2 to analyze the type of sinus surgeiy, as to 
whether the diseased tissue in the sinuses is removed com¬ 
pletely 01 incompletely 

Immediate improvement should not be expected and follow¬ 
up studies have shown that with increasing postopeiative 
periods of time steadily impioving results are obtained We 
believe that this is due to the gradual elimination of the sec- 
ondaiy infections in the cervical and bronchial Ivmphatic 
glands and the bronchial mucosa It is possible that the 
patients who do poorly lack this capacity to overcome then 
secondary foci of infection 
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Surgical pioceduies on the sinuses cannot be expected to 
produce impro\ ement of the astlimatic condition if exti anasal 
infections and associated allergies of the skin-sensitive tiiie 
are not treated properIj Autogenous i accrues are considered 
important in the treatment of the infective cases 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Home Studi Courses in the basic sciences related to ophtlral- 
l^oogi and otolarvngologi', offered as a pari; of the educa- 
lonal program of the American Academj of Ophthalmology* 
Otolan-ngology-, v ill begin on Sept 1 and continue for a 
period of 10 months Registrations must be completed befoie 
* 15 Detailed infoi-mation and application forms mav be 

secured from Dr William L Benedict, the executu e seer etai v 
0 the Academ\, 100 Fust Avenue Building, Rochester, Minn 



LOCAL RESECTION OF CARCINOMA OF THE RIGHT 
MAIN BRONCHUS * 

Edwin N Broyles, M D , and 
William F Rienhoff, Jr, M D (by invitation), 
Baltimoie, Md 

The diagnosis and txeatment of lung tumois is a biilliant 
stoiy and tiibute to all blanches of medicine and suigery 
Pneumonectomy, lobectomy and segmental lesection lequiie 
not skilled suigeiy alone but also expel t X-iay, bionclio- 
scopic and medical diagnosis and tieatment Following the 
publication of the lesults of suigical tieatment of lung tuniois 
both the medical piofession and the laity aie seeking this 
expert aid eailiei, with definite impiovement in piognosis 
The eaily diagnosis of tumois advantageously located (tia- 
chea and laige bionchi) may waiiant the local lemoval of 
the tumoi, eithei thiough the bionchoscope oi by suigical 
lesection without saciificing lung tissue 

The case leported heie lepiesents such a combination of 
favoiable development 


Mrs A S , No 466302, white female aged 22 entered Johns Hopkins 
Hospital on June 29 1948, complaining of hemoptysis Her present Ill 
ness began in December 1947 with an Insidious onset of fe\er, 'ague 
aching in right chest cough and expectoration of blood She ^'ns sent 
to a local hospital ■\\here she ^^as gl\en penicillin She recoiered from 
the acute condition but had a persistent wheeze cough occasional d)sp 
nea and hemoptysis Six weeks ago she became ■very dyspneic She was 
sent to a nearby city where she was bronchoscoped on two occasions 
Tissue removed was diagnosed carcinoma Since the bronchoscopic 
examinations she has been free of cough wheezing and dyspnea Because 
of the diagnosis her local doctor requested her to consult Dr Rlcntiou 


•Rend at the meetlnR- of the Southern Section Amerlenn Lno nnolon'"' 
ilnolopical and Otoloplcal Sociot> '\^a8hinpton D C Jan 111 

This ms received In Laryngoscope Olhce nnd accepted r 
1949 


Rill 

Editor s Noti 
publication March 14 
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She iras again bronchoscoped on June 30 194S and a small red vel 
Tetv tumor about the size of a raspberrv was seen In the right mam 
bronchus 1 cm. from the carlna Tissue •was again removed and diag 
no ed lung carcinoma (S P 4S 24S0) Because of the small size of the 
tumor and its location it ■was thought an attempt should be made to 
rfcect the tumor Instead of resecting the right lung and bronchus up to 
the Carina On Jnlv 1 1948 Dr RienhofC through a right chest incision 
eipo'ed the trachea and the right bronchus after ligating and dividing 
th“ azagos vein this permitted good exposure also of the tracheal bifur 
cation and the first portion of the left main bronchus The Ivmph glands 
In the region of the bifurcation of the trachea were not involved and 
the outer wall of the right bronchus had not been penetrated bv the 
Emwth. An Incision was made in the lower trachea and right bronchus 
which exposed the region of the carlna and location of the growth 
tVith an elliptical incision the growth along ■with the bronchial wall 
was removed and the region burned lightlv ■with an electric cauterv 
Interrupted sIlL sutures closed both defects (mcision and resection) and 
the chest ■wall was closed in the usual manner Section of the resected 
ftowth (S P 482496) was diagnosed bronchial adenoma The post 
operative course of the patient required aspiration of fluid from the 
right chest on several occasions and there was some fever Because of 
th“ first diagnosis on Jnlv 12 1948 the patient was bronchoscoped and 
1200 me of radon placed over the site of the resected tumor for one 
i^ute At this time there was no constriction of the bronchus and no 
evidence of tumor These have been the findings on later bronchoscopic 
examinations done in August, October and December 1948 The patient 
^ remained well There has been no hemoptvsis no dvspnea and 
‘torn exanunatlon no evidence of recurrence of the gro^wth 

tissue removed were obtained also slides of our 
“f't blopsT were re-examined ■with the diagnosis still remaining lung 
taminoma It would seem then that the epithelium covering the gro^wth 
undergone what appeared to be a malignant change whereas the 
^Per section of the excised tumor was an adenoma 


^^ith earhei diagnosis, it is hoped that more small tumois 
of the trachea and largei bronchi mav be completely and 
successfullv e-rtirpated 



NATURAL ABSENCE OF PART OF THE BONY WALL 
OF THE FACIAL CANAL »= 

Stacy R Guild, Ph D , 

Baltimoie, Md 

Injuiy of the facial neive is a dieaded complication of 
otologic suigeiy The couise of the facial neive thioiigli the 
tempoial bone is, theiefoie, always emphasized in teaching 
the anatomy of the legion to house ofhceis on otologic seiv- 
ices Piecautions to safeguaid the neive dining opeiations 
aie stiessed, and young staff membeis aie lepeatedly wained 
that it may be injuied even by the piessuie of diessings on 
an accidentally exposed segment 

It seems not to be geneially lealized, howevei, tliat without 
disease oi opeiation a pait of the facial neive may be devoid 
of piotection by bone In fact, a siiivey of textbooks and 
handbooks of anatomy and of suigeiy commonly used by stu¬ 
dents failed to leveal any mention of an absence of pait of 
the osseous wall of the facial canal (Fallopian canal oi acute 
duct of the oldei teiminologies) not due to some disease 
piocess The books give the impiession, lathei, that the facial 
neive always is coveied by bone thioughout its couise in the 
tempoial bone except when neciosis oi eiosion of the osseous 
wall of the canal has been caused by disease 

Expel lenced otologists, especially those who have examined 
many sets of histologic sections of Jiuman tempoial bones, 
know fiom obseivation that the facial neive in uninfected 
eais is not always entiiely coveied by bone, and that a gap 
m the continuity of the osseous wall may be piesent in am 
pait of the facial canal Despite then own awaieness of the 
clinical implications of the obseiwed anatomic condition, thc\ 
often find it difficult to make assistants fullv leahze the scii- 

•1 rom Iho Otolopicnl Rcsonrcli Lnborntorj Tlip John/) Hopkins Lnhfrslt> 
•^^chool of ^icdIcln^ 

Hilltors Not) This ms r(cel\<<l in Lnrj nt,osropc Offlcc tind //rr/pDd Cor 
pi)hJl)-/illon April 1 join 
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ous possibilities Part of the difficulty aiises fiom the absence 
of pictoiial illustrations in the available hteiatuie The pii- 



mapnlfic'itlon of part of a <icction of the 
Id nnn The ^^all of the facial 


1 fr ? ^ ^^‘^tomlcrocr'iph at lo\\ 

'‘mil bone of a < 

fii ill *^ **^'*' o\nl i\ Indou I** incomplete In thi*^ car fo that part of the 
n.r\p miered onl\ In fibrous tissue and tplthcUuni Note that the 
middle ear If normal There ua^ no histor^ of ear dtyeacc 
biarlnp- wa^ normal 


purpose of the piesent communication is, theiefoie, to 
Msual e\idence that can be used in teaching 
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Tliiee examples of gaps m the continuity of the bony iiall 
of the facial canal aie shown in the accompanying photo- 
niiciogiaphs One of the gaps shoim is in the pait of the 



Flp 2 Photomicrogrrnph at lerj low mapnincntlon oC n section of the 
left temporal bone of a C3->onr-oId woman Her facial ncr\e (Indicated h> 
tbo arrow) In the region below the prominence of the horlronta! semi 
circular canal Is cohered onlj br a thin Inrer of fibrous tissue and bj nor 
mal middle-enr mucosa In operating on a patient with a similar gap In the 
contlnult> of the osseous wall of the facial canal especlallj In doing a 
fenestration operation \ In the endnurni approach c'ctreme care In the hnn 
dling of Instruments suction tips sponges and dressings would be ncces«nr> 
to n^old InJurj to the facial nerve 


facial canal that passes above the oval window (see Fig lli 
one is in the pait of the canal just below the piominencc of 
the hoiizontal semiciiculai canal (see Fig 2), and one is in 
the so-called descending, oi mastoid, pait of the canal (see 
Figs 3 and 4) The low magnifications used foi the pictures 
permit, in each instance, easy lecognition of the relations of 
the facial neive to othei stiuctuies of surgical impoitancc 
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but do not portray well the histologic detail of the canal wall 
m the region of the defect All of the specimehs^aie fiom 
adults, and m no instance does the histologic appeal ance, at 



“ ^aotomicrograph at ve^^ low magnification of a tempcral-bonc 
dfr ^ 2''-3 ear-old man showing' almo'^t the entire length of the 

cendlnc or mastoid portion of the facial ner\e The arro^\ drawn 

to F the facial ner\e Indicate^ a region which ha** no bone between mas- 
toid Cell 


H and the ner\ e 


an\ 


magnification, gi\e reason to suspect that a bonv yall 
preMoush present or that an\ bone of the region has 
destro\ed Tlie gap in the bonv vail of the canal is 
"^‘dged simplt b\ ordinart fibrous connectne tissue, vhich 
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IS coveied on the suiface towaid the middle-eai cavitv, oi 
towaid the mastoid cells, by the epithelium noimal foi tlie 
legion 



rip: -1 Pliotomicroprnph of part of <»ame section ns sluns n In Flp 3 nt 
a inng’nlficntlon sufficient to sliou the structure of the ^\nll Uclucon ^onio of 
the ninstold celN of thl«? ear and the facial ncrM Tin. ml d Infection prf*^ 
eiu nns n terminal e\ent and %\a8 not the cnu«<t of tlu p:ap in the contInlIlt^ 
of the bon^ unll of the facial canal 


Laige gaps of the bony wall of the canal, i c , laige foi tlie 
legion, have been used foi the illustiations, both in oidei to 
make the condition easily lecognizable in low-magmficalion 
photomiciogiaphs and to make obvious the potential daiigcis 
in case of an otologic opeiation on a patient with a similai 
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anatomic condition Oveigiowth of such a defect of the bony 
wall by gianulation tissue would hide it fiom diiect obseiva- 
tion and thus furthei mciease the iisk of opeiative and of 
postopeiative tiauma to the facial nerve It is quite possible 
that many instances of facial paialysis have lesulted fiom 
failuie to lecognize the piesence of a gap in the continuity of 
the bony wall of the facial canal Aftei a gap in the bonj'’ 
wall is recognized, proper precautions can, of course, be taken 
to avoid injury to the underlying nerve 

The incidence of gaps in the continuity of the boiij’’ wall of 
the facial canal has not been determined, either for large 
defects such as are shovTi in the illustrations oi for the more 
numerous smaller defects The impression gained by the 
"iitei, during the course of other studies of the laboratory’s 
collection of tempoial-bone sections, is that the frequency of 
occurrence is sufficient that the condition should be regarded 
a variation rather than as an anomaly At least a dozen 
cais of the collection have large osseous gaps, of a size com¬ 
parable to that shown in Fig 1, in the canal wall above the 
O' al window, and for that i egion the wi itei believes the total 
incidence of gaps, of one size oi another, is as high as 15 per 
Cent The incidence is probably lowest in the descending, or 
niastoid, part of the canal 

hilateral symmetry of defects in the bony wall of the facial 
^nal has been observed in numerous instances, including 
oth the cases shown in Figs 1 and 2, but a systematic sui vev 
of the sectioned mater lal of the labor atoi v has not been made 
lom this standpoint If bilateral sjunmetry of the condition 
described is the rule, rather than the exception, lieieditv must 
^0 legalded as an important etiologic factor 

the individual case, it is quite impossible to knov in 
0 lance of an operation vliether or not part of the facial 
"erie lacks bony protection Every otologic operation should, 
leiofoie, be conducted in such mannei as to avoid iiijun to 
e facial nerve if an unexpected gap in the continuiti of the 

^^all of the facial canal is actualh piesent in the patient’s 
car 



HEARING TESTS AND TESTING*! 

Stacy R Guild, Ph D, 

Baltimoie, Md 

Healing: tests aie numeious and vaiied Tests have been 
made by means of the spoken voice, by whispeis, by tuning 
folks, by watch ticks, by acumeteis, by clicking' two coins to 
gethei, by the Galton whistle, by Koenig bais, by monochoids, 
by audiometeis and by othei means Tests of ability to heai 
also include pitch disci imination tests, fatigue tests, loudness- 
balance tests at a senes of intensities, tests made with mask¬ 
ing of the opposite eai, tests made with a masking sound 
intioduced into the eai being examined, monauial and binaiiial 
tests, so-called open-field tests and tests with headphones, 
tests foi malingeiing, tests for psychogenic deafness, etc, etc 

In most instances, the biief phiases in the pieceding paia- 
giaph lepiesent not meiely one heaiing test but what ma\ 
be called families of tests 

Tests made with tuning foiks, foi instance, include tlie 
Webei test, the Schwabach test and its modifications, the 
Rinne test and its modifications, the Gelle test, the Bing test, 
the Fowlei test, the Lewis test, the Fiedeiici test, the Stengei 
test and othei s to which names aie attached, besides the use 
of folks ovei a lange of seven octaves oi moie to deteimine 
thiesholds of healing 


•Presented bj Invlttitlon at a Symposium on Problems of DcaOioss bold 
under the Joint auspices ol the Neu Vork Academy of 'Medicine Section on 
OtolnrN nEoloB^ and the Nctv Vork LenBue for the Hard of HenrInB on reo 
16 IStfl . 

tFrom the Otoloeicnl Research Laboratory The Johns Hopkins Unltersit> 
School of Jledicine 

Editors Note This ms recelted In JAtrynffoscope Omcc and ocetpted tor 
publication April 1 1949 
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Voice tests of hearing, likewnse, are manifold Thev are 
made with the so-called h^ e voice and with the i ecoi ded voice, 
and each of these is used for threshold tests and foi tests of 
understanding at intensibes abo^e threshold The material 
used in voice tests of either tvpe may be entire sentences oi 
it mav be numerals, or familiar words chosen for the pitch 
range of the essenbal sounds, or lists of nonsense syllables, 
or lists of phonetically balanced woids, oi lists of spondee 
bisvllabic words, etc All these voice tests mav be adminis¬ 
tered monaurallv or binauiallv, bv headphones oi bv open- 
field techmques, and with or without the use of masking 


The phrase, audiomet-ei test is another example of mclud- 
mg manv test procedures undei one heading Xot onlv does 
each audiometer test consist of a series of tests at different 
tonal frequencies but audiometeis actuallv used in ^arlous 
parts of the world differ from one another m basic construc¬ 
tion and in the cahbration umts used (decibels and Xepeis 
and arbitrary ralues, such as m the Bunch-Dean mstrument) 
The method of charting obsen ations differs, for some audi¬ 
ometers normal heanng is recorded as a straight line, for 
others as a cumed line Some audiometeis generate discrete 
roquencies at fixed mtemals, others generate a continuous 
^nge of frequencies With one of the latter tvpe lecenth 
escnbed, the patient makes his own audiogram bv turning a 
control dial back and forth according to instructions gi\en 
fore the test is started Audiometers are used for both air- 
conduction and bone-conduction threshold tests, vuth and 
^thout masking, for loudness balance tests, for fatigue tests 
Of tolerance tests, and for group testing as well as for indi- 
'■^dual tests 


The abo\e list of hearing tests, though incomplete, makes 
k obnous that an adequate presentation of the topic assigned 
to me in this s^^nposlum would require more time than is 
^'ailable In fact, hours of time would be needed to present 
^mprehensneh anv one phase of the topic either to describe 
c^ch hearing test, or to discuss the merits of each test or the 
each test should be performed, or the possible sources of 
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eiiois in each technique, oi the possible inteipietations of 
the leshlts of each test, oi the evidence that the inteipieta¬ 
tions customaiily made of each test are actually wan anted b\ 
the facts It is, theiefoie, necessaiy that the pieseiitation of 
the topic this evening be limited mostly to statements of 
geneial piinciples and conclusions 

The leasons foi making healing tests aie many They 
lange fiom a desiie to deteimine fitness foi a given occupa¬ 
tion, such as a school child oi a soldiei oi a telephone opeia- 
toi, to attempts to gathei data on which to base, oi to modify, 
the design of complicated electiical appaiatiis, such as a 
telephone ciicuit oi a recoiding mstiument Heaiing tests 
aie sometimes made meiely to impiess oi to satisfy patients 
who have lead populai articles about the scientific wondeis 
of the age and who accoi dingly feel they have not had a good 
examination unless a lot of gadgets aie used The usual lea- 
son an otologist makes heaimg tests is to get infoimation 
that may help deteimine why the patient has impaiied heal¬ 
ing and whethei any tieatment is indicated, occasionally he 
wishes also to leain appioximately how much impaiiment of 
heaimg the patient has, foi compaiison with latei tests 

Whatevei the leason may be foi making heaimg tests, the 
tests to be used should be chosen to yield the desiied infoi¬ 
mation Foi instance, if one wishes to know how veil a 
patient undeistands speech, voice tests should be used, not a 
senes of puie tones The otologist, confionted by the multi¬ 
plicity of heaimg tests, often has difficulty choosing the best 
ones to use This difficulty is not new, though we of the pies- 
ent day may sometimes think it is Ovei a half-centuiy ago, 
Bezold, who himself oiigmated a senes of test pioceduics, 
wiote about the need to limit heaimg tests to the puipose¬ 
ful ones and complained about time-consuming unnecessan 
tests The advent of oscillating electiical ciicuits and elec- 
tionic amplifieis has meiely accentuated the dilemma faced 
b}^ piacticmg otologists 

Whatevei the leason may be foi testing the lieanng, and 
whethei oi not the tests chosen be simple ones oi ones that 
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requiie the use of complicated appaiatus, the tests made, if 
they arc to have any value, must be made caiefully and must 
be made undei pi opei conditions In spite of all that has been 
published and spoken about the need foi quiet suiioundmgs 
in Mhich to make heaiing tests, and about the importance of 
masking the bettei eai when the pooiei one is being exam¬ 
ined, both of these factois essential to obtaining lehable 
results aie even this yeai moie honoied in the bieach than 
in the obsei-vance, furthermoie, in spite of all warnings, eveij'’ 
dav of the yeai defective tuning folks aie used, watches of 
unknown acoustic characteiistics aie used, audiometers badlj’’ 
out of correct calibration aie used, audiogiams aie made by 
unskilled personnel, etc The results of such tests are, at best, 
misleading If acoustical physicists and electronics engineers 
"eie habitually as careless in making then hearing tests as 
31 e many persons who do clinical testing, both in medical 
ciicles and in other fields, we would not yet have good tele¬ 
phone circuits, good radios, good phonographs or good "talk¬ 
ing movies,” except it be by accident 

Jlistakes are more apt to be made in using electrical appa¬ 
ratus 01 complicated techniques than in making simple tests 
When the data from the various tests made of a patient’s 
healing are not consistent with each other, the inclination 
should, therefore, be to trust the impressions gamed from the 
simpler tests, provided theie is no reason to suspect malin- 
geiing and no opportunity to repeat the tests The best pio- 
ceduie, of course, is to repeat the tests after asceitaming 
lhat the apparatus actually is in piopei operating condition 
m all respects and is being properly used With coopeiative 
patients such a repetition of the tests usually eliminates the 
supposed discrepancies and results m confirming the impies- 
sions gi\en by the simpler tests of the first examination 

Inconsistencies betvmen paids of a gioup of tests, or 
between successive tests on different occasions, aie often 
^Parded as indicating eithei malinger mg or the piesence of 

Ps'chogenic factoi m the impanment The inconsistencies 
howeiei, be due to nothing moie seiious than the fact 
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that the patient has “auditoi 5 ’’ aftei-images ” Expeiienced 
otologists aie familiai with this phenomenon, but oftentinios 
then assistants, who actually make the heaiiiig tests, aie not 
awaie of the possible complicating factoi Accoidinglv, the 
test IS made at a speed that is all light foi patients who do 
not have “auditoiy aftei-images” of faint sounds but that is 
too fast foi patients who do have this annoying condition 
When the e\aminei of such a patient foigets to vaiv the 
inteivals between iiiteiiuptions of the test tones, he niav be 
misled into thinking the patient’s thieshold is noimal wlien 
it actually is impaiied as much as 65 oi 60 db The potential 
haim to the patient of such an eiioi is consideiable, espe¬ 
cially if the inconsistencies between tests aie inteipieted ns 
indicating mahngeiing oi psychogenic deafness 

The data obtained by the making of heaiing tests, wliethei 
they be simple oi complex tests, aie meiely maiks on papei 
until inteipieted The inteipietations desiied may be in tcinis 
of placement in school, of assignment to a job, of design of 
a healing aid, oi in teims of the cause of an impaiiment of 
healing Foi clinical puiposes, the lesults of healing tests, 
no mattei liow detailed and lehable the tests be, have value 
only when the data aie inteipieted in the light of the 
infoimation furnished bv a thoughtfullv taken histoiv and a 
good physical examination Foi instance, by no batteiv of 
healing tests can a diagnosis be made of the cause of a con¬ 
ductive deafness, which mav be due to impacted ceiumcii, to 
otoscleiosis, 01 to some othei cause, noi can the healing 
tests alone distinguish between the impaiied heaiing noimal 
foi an eldeily pel son but abnoimal when found in a child 
noi between the possible causes of total deafness Foi most 
patients, a few simple tests suffice to piovide all the infoima¬ 
tion needed to supplement the histoiy and the phvsical exami¬ 
nation, moie tests do not change eithei the diagnosis oi the 
decision as to what tieatment, if any, is indicated 

If enough weie known about the subject of the ielation of 
lesions to impaiied heaiing, it might well be woithuhilc m 
clinical woik to make elaboiate heaiing tests routineh Most 
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of the lesions, however, that cause impaired healing can be 
studied only by histologic examination aftei death By this 
method unpoi’tant conelations have been made with heaiing 
losses known to have been piesent duimg Me, but the numbei 
of cases that have been thus studied is too small to wan ant 
conclusions as to the effect on hearing of small ditfeiences in 
lesions of the same geneial tj’pe In othei words, as j’et only 
large differences in hearmg can be con elated with diffeiences 
in the lesions responsibile foi the impaii ed function 


The conclusion is mescapable that the knowledge needed to 
interpret hearing tests intelligently has not increased as lap- 
idh as ha\e testing techniques Factual infoimation about 
the phisiologj of the organ of heaimg, which includes parts 
of the brain, is as j’et so incomplete that foi manj’’ heanng 
tests biqiothetical interpretations only can be made inth le- 
spects to lesions possibly responsible foi an impaiied function 
reiealed and measured by the tests 


he gaps in our knowledge aie at piesent so gieat that a 
c inician might well apply the following basic questions to 
each proposed hearing test 1 t'STiat may I learn, that I do 
not alread\ know, bj making this test’ 2 How good is the 
cndence that the interpi etations made of data obtained bi 
•s tests aie correct’ 3 If correct, what \alue do the mtei- 
Pretations made of the data fiom tins test have m the care 
° patients’ In other words, the clinician should make a clear 
*s inction between tests for reseaich purposes and tests foi 
c mical purposes, and he should lecognize clearly that nothing 
chnicalh by the making of heanng tests that cannot 
interpreted with reasonable ceitaintj into terms of causa- 
lesions All too often a diagnosis, so-called, amounts to 
nothing but a statement of the kinds of heanng defects found 
' the tests made Such a statement, no matter how elaborate 
c batterv of tests used or how detailed the iepoi*t of the 
ata obtained, is merely a description, and not an intei preta- 
‘^n, of hearing tests, and has no medical usefulness w hatso- 
par The situation constitutes a challenge to in\estigators, 
^th Ial>orator\ and clinical 



A METHOD FOR IMPROVEMENT OF THE 
CURVED NASAL TIP 

J Eastman Sheehan, M D , and Wilson A Swanker, M D , 

New Yoik, N Y 

The 1 econsti uction of the tip of the nose, paiticulailv of 
the soft paits, is infinitely moie complex than those of the 
haid pdrts The difficulties encounteied in obtaining a satis¬ 
factory end -1 esult in the coriection of the nasal tip aie the 
tip, the columella and the nostiils 

At the conclusion of the usual ihinoplastic opeiatioii, espe¬ 
cially when a pariot-shaped tip is piesent, the extieme point 
of the nose may lemain too lounded and flat Although the 
technical steps of the opeiation may have been piopeily exe¬ 
cuted, as fai as the fiame woik is concerned, theie still 
lemains a somewhat cuived contoui 

To correct this tendency, a small piece of caitilage, moie 
01 less ihomboid in shape, 12 mm in each dimension, is 
inseidied into the subcutaneous tissue of the nasal tip This 
cartilage can leadily be obtained fiom the lesected alai cai- 
tilages 01 cadavoiic caitilage (it is equally as good) If the 
pieces aie not sufficiently thick, the thin mateiial may be 
laminated and held togethei with one plain catgut sutuie 

Befoie the columella is sutuied, the skin at the nasal tip is 
fieed fiom its undei lying stiuctuies along the innei and outei 
hoi ns of the lowei alai cartilages The columella is then 
sutuied to the septum, emplojung the so-called orthopedic 
stitch The small ihomboid of cartilage that has been previ¬ 
ously piepaied is intioduced beneath the skin at the extreme 

Editors Note This ms received In Larjnposcope Odlce and ncccpH'd for 
publication Feb 28 194*^ 
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tip of the nose, with its longitudinal axis corresponding to 
that of the nose It comes to rest at the uppermost part of the 
columella I^Tien the rhomboid of cartilage is in place, a mat¬ 
tress suture IS passed through the columella at its uppermost 
part This suture secures the rhomboid in its new position If 
there is any doubt that the morsel of cartilage is not secure, 
an alternative method of fixation may be employed A fine 
nonabsorbable suture may be passed through the rhomboid 
With a needle affixed to each end, the suture ends aie passed 
through the skin of the nasal tip in such a way as to secuie 
the rhomboid in the desired position 


The tip assumes a pleasing retrousse effect instead of the 
ordinarj' flat tip This effect obtained is assui ed by immobili¬ 
zation of the rhomboid by a narrow strip of adhesi\e tape 
placed below the extreme point of the cartilage and anothei 
piece above the rhomboid 


As a result of emplojmg the morsel of cartilage (ihomboid 
in shape), three things are accomplished 

1 The tip of the nose is more definitely defined 

2 The columella is lengthened 

^ The borders of the naies assume a moie gi aceful cuive 



JOINT MEETING SOUTH CAROLINA SOCIETY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
AND NORTH CAROLINA EYE, EAR, NOSE 
AND THROAT SOCIETY 


The joint meeting of the South Carolina Society of Ophthal¬ 
mology' and Otolarj ngolog\ and the North Carolina E\e, Ear, 
Nose and Throat Sociert ^Mll be held at Hotel Poinsett, 
Green\'ille, S C, Sept 12 through Sept 15 The follo^\ing 
program -mil be presented 

Dr A. D Ruedemann, professor of ophthalmolog^, I\a\ne 
Unnersity, Detroit, Mich 

1 The Differential Diagnosis Bert\ een Unilateral and Bilat¬ 
eral Ocular Protrusion 

2 The End-Results \\ith Ne\\ Radium-D Applicator in 
Comparison to Radon 

3 Ocular Manifestations of Alleigy 

Dr Petei C Kionfeld, depar-tment of ophthalmologs, Illi¬ 
nois Eye and Ear Infirmai-y, University' of Illinois, Chicago, 
Ill 

1 Differential Diagnosis of Acute Glaucoma 

2 Prognosis of Retinal Detachment 

3 Never Drugs in Ophthalmology 

Dr Rudolph Aebli, piofessoi of ophthalmology, Nev York 
University', Bellevue Medical Center, Post-Graduate Medical 
School, Nev York, N Y 

1 The Relationship of Muscle Imbalances to the Palpebral 
Aperture and Pseudo-Ptosis 

2 Principles of Oculai Muscle Surgery 

3 Congenital Muscle Anomalies 
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Dr Carl C Johnson, associate depai-tment of ophthalmol- 
ogT Harvard Universitr, Boston Mass 

i Surgical Treatment of Ptosis 

--J The Diagnosis and Surgical Tieatment of Glaucoma 

Dr Preston C Derson New Yoik N Y 

1 Neoplasms of the Lip, Nose and Evelid and Plastic Re¬ 
pair of the Lesions 

2 Congemtal Deformities of the Face 


Dr Louis H Clerf Philadelphia Pa 
1 Cough Viewed from Otolarjmgologic Standpoint 
- Paralvsis of Larinix Suigical Tieatment 
■? Malignant Neoplasms of Laiwnx 

Dr Kenneth M Dav, Pittsbuigh Pa 
^ Clinical ^lanagement of Deafness 
~ Meniere s Disease 


Dr PiUssell A Sage Indianapolis Ind 
I Diseases of the Mouth and Tongue 

South Carolina Societv of Ophthalmologi- and Otolarvngol- 
President Dr Pieire G Jenkins Vice-Piesident D’ 
lurdock Walkei Secietaii-Treasuiei Di Rodeiick Mnc- 
f'onald 


d 


Nonh Carolina E\e Eai Nose and Tin oat Societ\ Presi- 
Dr James Han ill Vice-Piesident Dr G Billings 
'Cretan-Treasurei Di ^lacLean B Leath 


^ Por fuither information addiess Dr Roderick Macdonald 
"■Cretan South Carolina Societv of Ophthalmologv and Oto- 
rvngolog^ Rock Kill SC oi Dr MacLean B Leath Sec- 
"irv North Carolina Eve Eai Nose and Throat Societv 



JULl 1, 1949 

HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

As of February 1, 1949 

Acousticon Model A-lOO 

Manufacturer Dictograph Products Gorp, 580 Fifth Ave, New York 19, 
N Y 

Aurex (Semi-Portable), Aurex Model C-B, Model C-A, Model 
F and Model H 

Manufacturer Aurex Corp, 1117 N Franklin St, Chicago, Ill 

Beltone Mono-Pac, Beltone Harmony Mono-Pac, Beltone Syni- 
phonette 

Manufacturer Beltone Hearing Aid Co, 1460 W 19th St, Chicago, Ill 

Dysonic Model 1 

Manufacturer Dynamic Hearing Aids, 43 Bxchange PI, New York 5, 
N Y 

Electroear Model C 

Manufacturer American Earphone Co, Inc, 10 East 43rd St, New 
York 17, N Y 

Gem Hearing Aid Model V-35 

Manufacturer Gem Ear Phone Co, Inc, 60 W 29th St, New York 1, 
N Y 

Maico Type K, Maico Atomeer 

Manufacturer Maico Co, Inc, North Third St, Minneapolis, Minn 

Meais Aurophone Model 200, 1947—Mears Auiophone Model 
98 

Manufacturer Mears Radio Hearing Device Corp, 1 W 34th St New 
York, N Y 

Micronic Model 101 (Magnetic Receiver) 

Manufacturer Micronic Co, 727 AUantlc Ave , Boston 11, Mass 
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llicrotone T-3 Audiomatic, Microtone T-4 Audiomatic, Micro¬ 
tone T-5 Audiomatic. 

Manufacturer Microtone Co, 4602 Nicollet Ave , Minneapolis 9, Minn 

National Cub Model, National Standard Model, National Star 
Model 

Manufacturer National Hearing Aid Laboratories 815 S Hill St. Lob 
Angeles 14, Calif 

Otanon Model A-1, Otanon Model A-3, Otanon Models A-4 J 
and S, Otanon Model E-1, Otanon Slodel E-IS, Otanon 
Model E-2, Otanon Model E-4 

Manafacturer Otarion Hearing Aids 159 N Dearborn St., Chicago HI. 

Paravox Models VH and VL, Paravox IModel XT, Paravox 
Model XTS, Paravox Model Y (YM, YC and YC-7) 

Manufacturer Paraphone Heaxing Aid Inc. 2056 E 4tli St. Cleveland 
Ohio 

Precision Table Hearing Aid 

Manufacturer Precision Electronics Co, 850 M' Oakdale Chicago 14 
HI 

Radioear do-CM, Radioear Model 45-M-magnetic air conduc¬ 
tion receiver, Radioear Model 45-M-inagnetic bone con¬ 
duction receiver, Radioear Permo-Magnetic Uniphone, 
Radioear Permo-Magnetic Multipover—report not jet 
published 

Manufacturer E A. Myers S. Sons 306 Beverly Hd ML Lebanon Pitts 
burgh Pa. 

Rslox (Semi-Portable) 

Manufacturer Zenith Radio Corp 6001 W Dickens Ave., Chicago Ill 


SiKer Micronic Hearing Aid Model 101, Silver Micronic Hear¬ 
ing Aid Models 202M and 202C 

Manufacturer Micronic Corp 101 Tremont St. Boston S Mass 

Sonotone Audicles No 530, No 531 and No 533, Sonotone 
Model 600, Sonotone Model 700 , Sonotone Model 900 
Manufacturer Sonotone Corp Elmsford N Y 
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JUM 1, 1949 

HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

As of February 1, 1949 

Acousticon Model A-lOO 

Manufacturer Dictograph Products Corp, 580 Fifth Ave, Now 'Vork 19, 
N y 

Aurex (Semi-Portable), Aurex Model C-B, Model C-A, Model 
F and Model H 

Manufacturer Aurex Corp , 1117 N Franklin St, Chicago, Ill 

Beltone Mono-Pac, Beltone Haimony Mono-Pac, Beltone Syni- 
phonette 

Manufacturer Beltone Hearing Aid Co, 1450 W 19th St, Chicago, Ill 

Dysonic Model 1 

Manufacturer Dynamic Hearing Aids, 43 Exchange PI, Now York B, 
N Y 

Electroear Model C 

Manufacturer American Earphone Co, Inc, 10 East 43rd St, Now 
York 17, N Y 

Gem Hearing: Aid Model V-36 

Manufacturer Gem Ear Phone Co, Inc, 50 W 29th St, Now York 1, 
N y 

Maico Type K, Maico Atomeer 

Manufacturer Maico Co, Inc, North Third St., Minneapolis, Minn 

Meais Aulophone Model 200, 1947—Mears Auiophone Model 
98 

Manufacturer Mears Radio Hearing Device Corp, 1 W 34th St New 
York, N Y 

Micronic Model 101 (Magnetic Receiver) 

Manufacturer Micronic Co, 727 Atlantic Ave , Boston 11, Mass 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Philip E Meltzer 20 Charlesgate, West Boston 15, Mass 
Secretary Dr Gordon D Hoople, Medical Arts Bldg. Syracuse 3, N Y 
Meeting Mark Hopkins Hotel San Francisco Calif , Mav 1950 


AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Ralph A Fenton 906 Medical Arts Bldg Portland Ore 
Secretary Louis H, Glerf, 1530 Locust St, Philadelphia 2, Pa 
Meeting Mark Hopkins Hotel San Francisco, Calif Mav 1950 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Robert C Martin 384 Post SL, San Francisco S Calif 
Secretary Dr C Stewart Nash, 708 Medical Arts Building Rochester 
N 1 

Mteiing Mark Hopkins Hotel San Francisco Calif Mn\ 1950 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Lhalnnan Dr Fletcher D Woodwards 104 E Market St Charjottes 
'Mle Va 

Secretary Dr James M Robb 641 Dartd Whitney Bldg Detroit ^^lch 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

llfcsident Dr Conrad Behrens 35 E 70th St New lork N 1 

Elect Dr J Mackenzie Brovvn 1136 M Gth SL Los Angelos 

^ Ml^nn'*^ Secretnn. Dr William L Benedict Majo Clinic Rochester 

'itic Palmer House Clilcaco Ill Oct n 11 1049 



Superfonic Healing Aid 

Manufacturer American Sound Products, Inc 2454 S Michigan A^e, 
Chicago, Ill 

Televox Model E 

Manufacture! Televox Mfg Co , 117 S Broad St Philadelphia 7 Pa 

Telex Model 22, Telex Model 97, Telex Model 612, Telex 
Model 900, Telex Model 1020, Telex Model 1650 

Manufacturer Telex, Inc , Minneapolis 1, Minn 

Tonemastei Model Royal 

Manufacturer Tonemasters Inc , 1627 Pacific Ave , Dallas 1, Tex 

Tiimm Vacuum Tube No 300 

Manufacturer Trlmm, Inc , 400 W Lake St, Llhertyvllle, Ill 

Unex Model “A”, Unex Midget Model 95, Unex Midget Model 
110 

Manufnctuiei Nichols S. Clark Hathorne, Mass 

Vacolite Model J 

Manufnctuiei Vacolite Co 3003 N Hendeison St Dallas 6 Tex 

Western Electiic OTthotionic Model, Western Electiic Model 
63, Western Electiic Model 64, Westein Electiic Models 
66 and 66 

Manufacturer Westera Electric Co Inc 120 Broadvaj, New lork 5 

N y 

Zenith Radionic Model A-2-A, Zenith Radionic Model A-3-A, 
Zenith Radionic Model B-3-A, Zenith Model 75 

Manufacturer Zenith Radio Corp 6001 Dickens A!e, Chicago, HI 
All of the accepted heai iiig devices employ vacuum tubes 
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HEMATOLOGY 

John Joseph Shea, M D , and John Joseph Shea, Jr , M D , 
Memphis, Tenn 


infectious mononucleosis 

This condition was fiist desciibed by Pfeiffei, of Vienna, in 
1889 undei the name of glandulai fevei The disease leceived 
little publicity foi many yeais, even duiing Woild Wai I, 
"hen many cases doubtless occuiied but weie not lepoited 
Since the publication by Sprunt and Evans of anothei account 
of the disease in 1920, undei the name Infectious Mononucle¬ 
osis, numerous repoi’ts of isolated and epidemic cases, includ- 
•og some with bizaiie complications, have appealed in the 

hteratuie 


The disease is cleaily infectious, but the epidemiology' is 
obscure The infecting agent is a vans, and the disease has 
•jcen tiansmitted in monkeys by an agent obtained fiom 
bacteria-free nasal washings’ The exact mode of tiansmis 
Sion IS not known, but it seems to be bv dioplet infection 
similai to the common cold Cases mav occiii spoiadically oi 
10 epidemic form The vans is highh infectious, though it 
resembles othei viiuses in that inappaient infection is com- 
oion This may explain iihi some peisons, exposed to the 
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John Joseph Shea, M D , and John Joseph Shea, Jr SI D 
Slemphjs, Tenn 

infectious mononucleosis 

condition was first described bv Pfeiffei, of \benna m 
I HI name of glandulai fever The disease lecened 

ffh ^ manj vears, e\en dunng Woild Yai I 

en man\ cases doubtless occurred but veie not leported 
publication by Sprunt and Ea ans of another account 
0 e disease in 1920, under the name Infectious Jlononucle- 
osis, numerous reports of isolated and epidemic cases, includ- 
literat^^ bizarre complications, have appealed m the 

o^^The disease is clearly infectious, but the epidemiolog\ is 
ure The infecting agent is a \irus, and the disease has 
wn transmitted in monkejs b^ an agent obtained fioni 
ena-free nasal vashings’ The exact mode of tiansmis- 
is not knouTi, but it seems to be b\ droplet infection 
> ar to the common cold Cases ma\ occur sporadicall\ or 
‘u epidemic form The Mriis is highh infectious, though it 
icscmblos other Mruses in that inapparent infection is coni- 
This ma% explain vln some persons exposed to the 
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infection, do not contiact the disease “ The infective period 
IS unknown One attack probably confers a lasting immunitj', 
and repoiTed recurrences are probably due to a similar condi¬ 
tion of infectious l}Tnphoc 3 rtosis, or other infections, or to 
relapses of the original infection It occurs in all ages, but is 
most common in children 

The incubation period is approximately five to 15 days The 
milder cases can be divided into three groups according to 
the classification of Tidy ^ The glandular fever type occurs 
in children and is characterized by enlargement of the cei’i’ical 
glands and little inflammation of the throat The angiose type 
occurs in young adults and is characterized by the develop¬ 
ment of a true membrane on the throat, with enlargement 
and tenderness of the cervical glands There is fever out of 
piopoiTion to the patient’s appearance The membrane sepa¬ 
rates within a week, and the patient rapidly improves The 
adult type is more insidious, often preceded by a longer incu¬ 
bation period and accompanied by less glandular enlargement 
and inflammation of the throat The prolonged fever is most 
characteristic, but it is difficult to distinguish fiom other 
causes of prolonged fever There is lymph node enlargement, 
most frequently in the postcervical chain, and this may be 
tender The spleen is palpable in about half the cases 

Severe cases have been repoiTed complicated by splenic rup¬ 
ture,^ encephalitis and other neurological disorders,' hepatitis, 
with and without jaundice," and thrombocytopenic purpura’ 
The disease may resemble the acute surgical emergencies of 
the abdomen, poliomyelitis, Guilhan-Baiie syndrome, or othei 
neurological infections, hepatitis, or the many syndromes asso¬ 
ciated with thrombocytopenic purpura, according to the com¬ 
plication present These widespread manifestations have been 
explained by the generalized involvement of the cases which 
have come to autopsy Focal infiltrations of mononuclear cells 
m a number of organs, including the liver, heart, kidneys, 
lungs, spleen, testicles and brain, have been observed® 

Diagnosis is made from the clinical course when it is typi¬ 
cal, and from the blood when it is not In the milder forms, 
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there mav be an imtial leucoc 3 i;osis, from 15,000 to 20,000 
cells, vath 75 per cent polys This tindmg mav be entirelv 
misleading if another count is not done Usually there is a 
leucopenia of the polymorphonuclear cells from the onset 
The abnormal Ivmphocvtes characteristic of the disease then 
appear, -with round or bean-shaped nuclei, usuallv -without 
nudeoh, and -with abundant “foamy” cytoplasm winch mav 
be folded on itself These cells are not confined to infectious 
mononucleosis alone, but are found m a number of other infec¬ 
tious diseases There is then a IvTOphocidosis for a ^arlabIe 
length of tune Difficulties arise in the differentiation from 
acute leucenua, which usually shows more young forms in 
the blood and more toxicity, and chrome hmphatic leucemia, 
the earlv stages of which closelv mimic infectious mononucleo¬ 
sis The heterophile agglutinahon test of Paul and Bunnel is 
helpful in makmg the diagnosis in all but the most ob\uous 
cases A sigmficant titer ^a^es with the method emploved, 
so -vnll ^ary from place to place A positive reaction may 
occur ^erv early, as in the milder cases, or it mav not appear 
later with subsidence of the constitutional svmptoms, so it is 
best in suspected cases to repeat the test where it is negatu e 
^hen first done A positi\e test is considered diagnostic, but 
a negatne test does not preclude the diagnosis since about 
10 per cent of these cases fail to demonstrate antibodies 

The course of the disease is usuallv benign Treatment is 
directed at the complications, since there is no effectl^e treat¬ 
ment of the primary disease Perhaps gamma globulin, espe- 
*^'alh that from a comalescent patient (vide infra) ma^ be 
of benefit in attenuating or pre\ enting the disease 

Our experience with aureom\cin has been too limited to 
"arrant a definite statement, but in the few cases so treated 
the angina and the cer\ ical adenitis receded rapidly 

THROMBOCYTOPENIA 

The conditions likeh to be associated w ith a reduction in 
tbe platelets are the exanthemata and drug sensitnitv Scar¬ 
let fc\er,'' German measles" and chicken pox” have recenth 
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been lepoited in association with thiombocjdopeiiia, pionipt 
lecoveiy usually taking place coincident with lecoveiy fioni 
the exanthemata It has also been lepoited following the 
administiation of potassium iodide/- quinidine’^ and associ¬ 
ated with pancytopenia following the administiation of tndi- 
one, a new anticonvulsive The piesence of idiopathic thiom- 
bycytopenia must always be suspected in such cases, even 
when a potentially dangeious diug has been administeied 
The idiopathic cases have the chaiacteiistic immatuie, non- 
pi oductive megakai yocytes in the maiiow in abundance, as 
compaied to those pioduced by diugs which have none Treat¬ 
ment consists in lemoval of the causative agent, if one is 
known, and administiation of methionine, oi foods iich in tins 
amino acid, B complex vitamins, including folic acid, and fiesli 
tiansfusions 


GRANULOCYTOPENIA 

The occuiience of bone maiiow hypoplasia associated witli 
the diugs commonly used is being lepoited with alainnng 
frequency and should be kept in mind Following its wide¬ 
spread use in the war,!" atabiine has been implicated, causing 
aplastic anemia Tiidione, a benzene deiivative, has pi oven 
to be a bone marrow depressant in some patients, causing 
thrombocytopenia, as noted above, and granulocytopenia Tins 
effect comes on insidiously without relation to size or duiation 
of dosage and is corrected when the dose is discontinued The 
white count of such patients should be followed at legulnr 
intervals It is a well known fact that thiouiacil and the sul¬ 
fonamides can cause depression of the white count, especiallv 
the granulocytes The same treatment as for thiombocido- 
penia should be given, pentanucleotides have also been used 
with equivocal results 

BLOOD DERIVATIVES 

The vast program of red cell pieseivation and plasma fiac- 
tionation carried on by Cohn, ct a], since 19dl foi the Na¬ 
tional Reseaich Council and other agencies has lesulted in a 
much bettei understanding of the contents and functions o 
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the blood In addition, many useful pioducts ha\e been made 
a\ailable An acid dextrose citrate solution has been found 
iihich will pieseiwe 70 to 80 per cent of the led cells for 21 
da\s, if stoied at a temperature between 4 to 10'^ Plasma 
and albumen ha\e been used to increase the circulating pro¬ 
tein in conditions wheie it is decreased, such as in shock and 
in the preparation of debilitated patients for suigeiw 

For the otolarjmgologists, the most important deii\atnes 
are those which assist coagulation Fibrin foam is a light, 
absorbable material which when used with tliiombin has 
pro\en effecti\ e m a varietj’’ of surgical conditions It desel•^ es 

trj in cases of epistaxis resistant to routine cautei\ and 
packing Fibrin film, containing tluombm, was fiist used as 
a dural substitute but has recently been employed to repair 
perforations of the drum and nasal septum It is pliable and 
can easih be molded into a suitable shape In suspected oi 
frankl\ infected areas, these agents are equalK effecti\e with 
the sulfonamides and penicillin Recently, “gelfoam,” absorb¬ 
able gelatin sponge,'® and “oxjcel,” oxidized cellulose,®" ha\e 
evened clinical trial, especially in nasal packing foi epistaxis 
fne\ seem to be as effectiye as the blood deriyati\es, and 
together with them haye the advantage over routine packing, 
jn that the\ are absorbable and do not have to be iemo%ed 

hrombin has been used in nasal suigei\ to facilitate the 
attachment of skin flaps®' and together with fibiinogen has 

eon used in plastic suigei\ ®® Fi action I of Cohn contains the 
specific antihemophiha globulin “thiomboplastmogen,” and 
“t'O to 600 mg of this gi\en intia\enoush viH tempoianh 
restore the clotting mechanism of a hemophiliac to normal 
Tins Will allow him to undeigo minor suigerx without compli¬ 
cation from hemorrhage and stops bleeding when it occurs 
follow mg an accident ®® 

The gamma globulins present in Fraction II contain the 
antil)odics circulating in the plasma These can attenuate oi 
freient epidemic hepatitis'-' or measles, depending on how 
carh tlic\ are guen =' The antibodies for mumps aie present 
'» ^cn low titer in normal plasma but are present in much 
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gieatei quantity in the plasma of convalescent patients Such 
convalescent globulin will maikedly i educe the occinionce of 
oicliitis in adolescent and adult males with mumps, and if 
given eai Jy enough mav have a beneficial effect on the ciiccplin- 
Iitis that occasionally complicates mumps, with its lesuUaiit 
deafness"" Similai convalescent gamma globulin is available 
for the prevention and treatment of per-tussis 

A sei ions disadvantage to the use of plasma fi actions is the 
frequency of homologous serum jaundice following then use 
The pooling of plasma prior to fiactionation permits a thoi- 
ough mixing of the infected plasma with the rest The gicat 
resistance of the causative vmis permits it to lemaiii viable 
during the process of fractionation Measiiics have been de¬ 
veloped foi the inactivation of the virus duimg fiactionation, 
the most prominent being ultraviolet light 


THE CHEMOTHERAPY OF LEUCBMIA AND LYMPHOMA 
NITROGEN MUSTARD 

The poisonous mustard gas used in Woild Wai I exerted its 
haimful effect by its surface vesicant action, although at tlinl 
time it was known to cause leiicopena ■*' The renewed inlcicst 
in poison gas in this wai was centered aiouiid mustaid gas 
and several of its nitiogenous analogues They were found to 
have cvtotoxic action on many issues when given iiiteiiiallv 
This action was unique for a chemical agent and icseniblcd 
X-iay more closely than anything else 


The mode of action of these dings is piobablv the inactiva¬ 
tion of intiacellulai en/cyme systems by the alkahni/ation of 
then essential caiobxyl, sulfaliydioxyl and amino gioiips 
Theie is no indication that these compounds aie specific foi 
malignant tissue, however, since in smallei doses they pi event 
mitoses all ovei the body, then action is most maiked in tlie 
lapidly dividing malignant tissues Given in laigci doses, 
they cause micleai fi agmenlation and changes in the c\lo 
plasm, and pel haps this mechanism is responsible foi then 
clinical usefulness 
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These drugs ha\e been gi\en a thoiougli clinical tiial on 
patients with malignant disease Encouiaging results lia\e 
been obtained in Hodgkin’s disease, Ivmpliosaicoma, clironic 
mvelocidic and chronic Ijunphabc leucenua and polvcvthemia 
vera ' < The reduction in pain and fe\ei following treatment 
has been especiallr piormsing, in some cases, almost imme¬ 
diate Often there is reduction in the size of the spleen and 
hmph nodes and a letum of the feeling of well-being Soli- 
tan lesions are pi obablv best ti eated bv X-i av, mustai d being 
resen ed for the more geneialized \aiietj' and foi those lesist- 
ant to X-rar, since they will occasionally undei go a satisfac¬ 
ton response to mustard when they will no longei lespond 
to radiation There is no eindence to indicate that mustai d 
IS superior to ■vsell administered X-iav, and it is pi obablv a 
matter of conienience which fonn of treatment is used As 
with X-ia\, the remissions induced depend on the disease 
being treated Nitrogen mustai d has little beneficial effect in 
the acute leucemias, and since it mav depress hemoglobin 
formation, it is not lecommended 


The most effectu e compound tested to date has been methr 1 
(B chlor ethvl) amine hr drochloride The dose is 0 1 mg / 
I'P of bod\ r\ eight intrar enoush m saline for tlnee to six 


consecutue dars, depending on the white count Care must 
be taken to see that none of the solution enters the tissues 


around the rein because of its nutating effect Nausea and 
'omiting usuallr follorr the first ferv treatments The amount 
of drug guen is usuallr limited by the rrliite count since it 
tends to fall, especiallr in polrs, there may also be a depres¬ 
sion in the platelets In those patients r\ ho respond, there is 
nsurlK a nse in the red count if it rras lorr before tieatment 
llecorerr fioni the depressant effect on the blood is usuallr 
complete m four to six rr eeks, at rr Inch time a second series 
of treatment mar be giren if necessarr Just as rnth X-i'ar, 
"0 lesion rrhich has responded rrcll the fiist time mar fail to 
1^0 ' 0 , or mar respond onlr slightlr the next time 


URETHANE 

^n IdiG, Haddon and Sexton leported the inhibiton effect 
of thp common laboratoir anesthetic, urethane (ethrl car- 
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gieatei quantity in the plasma of convalescent patients Such 
convalescent globulin will maikedly i educe the occuiience of 
oichitis in adolescent and adult males with mumps, and if 
given eaily enough may have a beneficial effect on the encepha¬ 
litis that occasionally complicates mumps, with its lesultant 
deafness Similai convalescent gamma globulin is available 
foi the pievention and tieatment of peitussis 

A seiious disadvantage to the use of plasma fi actions is the 
fiequency of homologous seium jaundice following then use 
The pooling of plasma piioi to fiactionation peimits a thoi- 
ough mixing of the infected plasma with the lest The gieal 
lesistance of the causative vims peimits it to lemain viable 
duiing the piocess of fiactionation Measiiies have been de¬ 
veloped foi the inactivation of the viius duiing fiactionation, 
the most piominent being ultiaviolet light 

THE CHEMOTHERAPY OP LEUCEMIA AND LYMPHOMA 
NITROGEN MUSTARD 

The poisonous mustaid gas used in Woild Wai I excited its 
haimful effect by its suiface vesicant action, although at that 
time it was known to cause leucopena The lenewed inteiest 
111 poison gas in this wai Avas centeied aiound mustaid gas 
and seveial of its nitiogenous analogues They weie found to 
have cytotoxic action on many issues when given inteinallv 
This action was unique foi a chemical agent and lescnibled 
X-iay moie closely than anything else 

The mode of action of these diugs is piobably the inaclna- 
tion of intiacellulai enzyme systems by the alkahni/ation of 
then essential caiobxyl, sulfahydioxyl and amino gioiips 
Theie is no indication that these compounds aie specific foi 
malignant tissue, howevei, since in smallei doses thev pi event 
mitoses all ovei the body, their action is most maiked ni the 
lapidly dividing malignant tissues Given in laigei doses, 
they cause niicleai fiagmentation and changes in the evto- 
plasm, and peihaps this mechanism is lesponsiblc for tieir 
clinical usefulness 
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These drugs have been given a thoiough clinical tiial on 
patients with malignant disease Encouiaging results have 
been obtained in Hodgkin’s disease, lymphosaicoma, chioiuc 
nnelocj'tic and chronic lymphatic leucemia and polycythemia 
\era The reduction in pain and fevei following treatment 
has been especially promising, in some cases, almost imme¬ 
diate Often there is reduction in the size of the spleen and 
hinph nodes and a leturn of the feeling of well-being Soli- 
tan lesions aie probably best treated by X-iay, mustard being 
resened for the more generalized variety and for those resist¬ 
ant to X-iay, since they will occasionally undergo a satisfac- 
torj response to mustard when they will no longer respond 
to radiation There is no evidence to indicate that mustard 
IS supeiioi to w’ell administered X-ray, and it is probably a 
mattei of convenience which form of treatment is used As 
with X-ray, the remissions induced depend on the disease 
being treated Nitrogen mustard has little beneficial effect m 
the acute leucemias, and since it may depress hemoglobin 
formation, it is not recommended 


The most effective compound tested to date has been methyl 
«s (B chloi ethyl) amine hydrochloride The dose is 0 1 mg / 
g of body weight intiavenously in saline foi three to sr\ 
consecutue davs, depending on the white count Care must 
^ taken to see that none of the solution enters the tissues 
oround the vein because of its nutating effect Nausea and 
'omiting usualh follow the first few treatments The amount 
of diug gi\en is usuallv limited by the white count since it 
tends to fall, especially in polys, there may also be a depres¬ 
sion in the platelets In those patients who respond, there is 
usualh a rise m the red count if it i\as low before treatment 
‘Ccoien fiom the depressant effect on the blood is usually 
complete in four to si\ weeks, at which time a second series 
ut treatment ma\ be gnen if necessary Just as with X-iav, 
^ lesion yhich has responded well the first time ma^ fail to 


do 


'' 0 , or ma\ lespond onh shghth the ne\t time 


URETHANE 

In 1946, Haddon and Sevton lepoited the inhibitor effect 
° the common laboralon anesthetic, urethane (ethjl cai- 
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bamate), on lat cancel Foi this leason it was tiled on 
human cancel with little success A leucopenia was obseived 
in these patients duiing tieatment It was, theiefoie, given 
to patients with leucemia and found to have a favoiable effect 
on one-thud, causing a ieduction in the size of tlie lymph 
nodes and spleen, and leveisal of the blood pictuie towaid 
moie noimal values^" It has the advantage of being almost 
nontoxic, and can be given by mouth The dose is 3 to d gras 
pel day foi 42 days, and a maintenance dose of 0 6 to 1 Gm 
usually sustains this effect 

FOLIC ACID ANTAGONISTS 

The widespiead and fundamental importance of fohc acid 
in hematopoiesis is appaient fiom its action upon all the ele¬ 
ments of the maiiow Faibei, et al, noticed an “acceleiation 
phenomenon” m the leucemic piocess in childien with acute 
leucemia following the injection of folic acid conjugates It 
was, theiefore, supposed that some antagonists of fohc acid 
could be synthesized, which would block this action of fohc 
acid in leucemic patients and lestoie the blood towaid noimal 
Such compounds have been developed and aie now being 
tested, the most piomising being aminopteiin 

RADIOACTIVE ISOTOPES 

Many of the elements have been piepaied in isotopic foim 
foi the tieatment of neoplastic disease The puipose in doing 
this IS to selectively deposit ladioactive mateiial in the dis¬ 
ease aiea to exeit its destiuctive effect locally The difficult! 
IS finding a mateiial which can be concentiated sufficiently m 
the tissue to be tieated The most piomising is ladioactive 
phosphoius in the tieatment of polycythemia veia, but this 
does not seem to be supeiioi to nitiogen mustaid^" Tlieie is 
piomise in the use of these ladioactive elements, but much 
bettei ones need to be developed 

HEMORRHAGIC DISORDERS 

The gieat amount of investigative woik done on the clotting 
mechanism has added to the undei standing of this pi occss, 
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but has not changed anv of the basic elements as outlined bv 
Howell in 1935 “ The recent excellent papei bv Quick, 
Honarato and Stefanmi outlines the coagulative piocess as 
follows 

1 Thi omboplastinogen platelet enz^^ne thi omboplastin 
The activated thi omboplastin leacts immediatelv 

2 Tin omboplastin + piothiombm + calcium — tluombin 
j Fibrinogen thiombin fibnn 

The main difference with the oldei theoii is concerned with 
thromboplastin It is now^ thought to come fiom the plasma, 
not the platelets, but lequiies an enzmie fiom the platelets to 
com ert it to an actii e foi m 

In hemophilia, the thromboplastin piecuisoi in the plasma 
IS almost absent, but w hen this is supplied, as bj fi esh plasma 
nr the Fraction I of Cohn, the blood of hemophiliacs clots 
readih and well To understand hemophilia, it must be undei- 
s nod that a small amount of thiombin, formed from onl\ a 
' en small amount of tin omboplastin pi eciii soi and pi othi om- 
'n, IS enough to initiate coagulation This explains win 
emophihacs can have a noimal oi neaih normal clotting 
ime as done b\ the most accurate methods*- and %et suffei 
rom repeated hemorrhages Since thev ha\e onh a small 
amount of thromboplastin piecursoi, the^ form onh a small 
'■'mount of thrombin, winch can conxeit onh a small amount 
° fibrinogen to fibim This small amount of fibini ma\ be 
''''ough to clot blood in a test tube, but not enough to occlude 
'■i seieied blood \essel, hence, the patient mac have a noinial 
^ Qttiiig time and v et not be able to clot blood in a sev ered 
'cs'iel, especialh if it is a laigei one This demonstiates the 
'mrehabilitv of the clotting time in hemophilia It is of value 
''nh when it is normal, oi onh slighth elevated, since such 
h'^tients can be predicted to have onh slight bleeding The 
•■'mount of prothrombin lemaining m the plasma aftei clotting 
IS a moie reliable tost of the coagulative defect in hemo- 
I’b'hn since verv little is lenioved Noimalh most is removed 
fi"ring coagulation 



702 


SHEA &, SHEA HEMATOLOGY 


The piotluombm time as measuied by the metliod of Quick 
ig a chemical deteimination of the piothiombin activity It 
IS impoitant to lemembei that piotliiombiii combines with 
thiomboplastin and that if piothiombin is deficient, clotting 
will not occui 01 will be defective The hemoiiliagic dangei 
level is indicated by a piothiombin time of 25 seconds, wliicli 
coiiesponds to a piothiombin activity of 20 pei cent Dicoii- 
maiol, the toxic agent found by Link, et <il to be lesponsible 
foi the hemoiihagic disease developing in cattle fiom eating 
spoiled clovei hay, inteifeies with the pi eduction of piothiom¬ 
bin in the livei It has no action on the clotting mechanism 
diiectly The action on the piothiombin time is delayed 48 
houis aftei the diug is staited while the ciiculating piothiom¬ 
bin IS lemoved fiom the blood This action is opposed by 
cei-tain naphthoquinones, the so-called vitamins K,-*^ which 
aie useful in combating oveidose with dicoumaiol Heparin 
is the name given to a gioup of substances having an anti- 
thiombin action It is given in doses of 50 to 100 units mtia- 
venously to adults, acting immediately to piolong the clotting 
time Its action is biief and inconstant, because of excietioii 
and inactivation, and the dose must be lepeated eveiy thiee 
houis By giving it subcutaneously in a suitable menstuim 
the absorption can be delayed and only one dose pei dav is 
lequiied Dicoumaiol is given in doses of 200 to 300 mg bj 
mouth, providing the piothiombin time is normal before treat¬ 
ment is begun Latei, doses*aie given according to the pioth¬ 
iombin time, which should be maintained between 20 to 
pel cent In venous sinus and jugulai vein thrombosis, when 
anticoagulant theiapy is indicated, hepaiin and dicoumaiol 
are stai-ted togethei The hepaiin is continued until the dicoti- 
maiol begins to have its effect, usually at the end of 48 lioiiis 

Dicoumaiol is similar to the salicylates, and can be srn- 
thesized fiom them The latter have been found to have a 
weak antipiothiombin action, especially aspiiin^'' Theie aie 
numerous conflicting leports in the liteiatuie of the fiequencr 
of late tonsillai hemoiihage due to the salicylates'* 
final answei has not been found If the salicylates hare an\ 
idle m the pioduction of late tonsillai hemoiihage, this difii- 
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cultv can easih be pie\ented bv the administiation of Mtamm 
K The usual dose is 5 to 10 mg bv mouth oi parenteiallv 

The most peiplexmg and important disoideis aie those due 
to the capillaries Vitamin C deficiency probably has ^ely 
little importance in tonsillar hemoiihage, as is supposed bj 
^nie<‘ Rutin, a den\ative of flavone and closeh i elated to 
hesperdin (\'itamm P), citrin and ascoibic acid, is obtained 
from buckwheat leaves, flowers, tobacco, rue heib and man^ 
other plants It has been shovTi to i educe capillai'j peimea- 
ihh when artificially induced in ammals,^" and in man in a 
lanetv of pathologic conditions It has caused a halt in the 
progress of letinal changes in patients with diabetic letino- 
path\, but has not coriected any of the existing damage It 
as also been of benefit in the treatment of epistaxis m some 
patients with hereditaiw hemorrhagic telangiectasis It 
seems w orthu hile to trj- it, in doses of 50 to 100 mg pei da^, 
with 100 to 200 mg of Autamin C in capillaiw disordeis with 
hemorrhage 

FOLIC ACm AND rtTAMIN 

The name Folic Acid was gi\en bv Mitchell, ct al to an 
e'' ract of spinach found to be necessai\ foi the giowth of 
s r fecalis-= It is now used to refer to the group of pter\ol- 
E a amic acids w ith similar hematopoietic acti\ itv found in 
na ure and 5\-nthesized This extract of spinach is essentialh 
simi ar to the L casei factor obtained from \ east, ^ " the 
> amin B extracted from Iner necessaiw for the pre\ention 
° pancrtopema and retarded growth m chicks,^^-'-’ and the 
' amin M necessarv to piexent a spiue-like s\ndrome with 
panci-topenia m monke^s fed a s^T^thetlc diet containing all 
^>c known essential nutritne elements It has been s\nthe- 
^>zcd In Waller, cf al , who found it to contain para amino 
’eiizoic acid, glutamic acid, and a pterin nucleus related to the 
ow pigment found in butterfl\ wings 

The daih requirements of this \itamin ha\e not been detcr- 
mmed, but the amount present in the normal diet is mucli 
^^"^^than the amount required therapeulicalh A great man\ 
'^'■oria produce this Mtamin, and it ma\ Ire that part of the 
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The piothiombin time as measuied by the method of Quick 
IS a chemical deteimiiiation of the piothiombin activity It 
IS impoitant to lemembei that piothiombin combines with 
thiomboplastm and that if piothiombin is deficient, clotting 
will not occui or will be defective The hemoiihagic dangei 
level IS indicated by a piothiombin time of 25 seconds, which 
coiiesponds to a piothiombin activity of 20 pei cent Dicou- 
maiol, the toxic agent found by Link, et al to be lesponsiblo 
for the hemoiihagic disease developing in cattle fioni eating 
spoiled clovei hay, interfei es with the pi oduction of pi othi om- 
bin in the livei It has no action on the clotting mechanism 
diiectly The action on the piothiombin time is delayed 48 
houis aftei the diug is staited while the ciiculating piothiom- 
biii is lemoved fiom the blood This action is opposed bv 
certain naphthoquinones, the so-called vitamins winch 
aie useful in combating oveidose with dicoumaiol Hepann 
IS the name given to a gioup of substances having an anti- 
thiombin action It is given in doses of 50 to 100 units intia- 
venously to adults, acting immediately to piolong the clotting 
time Its action is biief and inconstant, because of excietion 
and inactivation, and the dose must be lepeated eveiy thiee 
houis By giving it subcutaneously in a suitable menstium 
the absoiption can be delayed and only one dose pei dav is 
lequiied Dicoumaiol is given in doses of 200 to 300 mg by 
mouth, pioviding the piothiombin time is noimal befoie tieat- 
ment is begun Latei, doses'aie given accoiding to the pioth¬ 
iombin time, which should be maintained betiveen 20 to So 
pel cent In venous sinus and jugulai vein thiombosis, wlieii 
anticoagulant theiapy is indicated, hepaiin and dicoumarol 
ai e started togethei The hepai in is continued until the dicoii 
maiol begins to have its effect, usually at the end of 48 hours 

Dicoumaiol is similai to the salicylates, and can be s\n- 
thesized fiom them The lattei have been found to have a 
weak antipiothiombin action, especially aspiiin^- Tlieie aie 
numeious conflicting leports in the liteiatuie of the fiequenci 
of late tonsillai hemoiihage due to the salicylates'"” The 
final answei has not been found If the salicylates have am 
lole in the pi oduction of late tonsillai hemoiihage, this di i 
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cuitjf can easilj’’ be pi evented by the admimstiation of vitamin 
K The usual dose is 5 to 10 mg by mouth oi parenteially 

The most pei'plexing and important disoideis aie those due 
to the capillaiies Vitamin C deficiency piobably has veiy 
little impoitance in tonsillai hemoiihage, as is supposed by 
some^* Rutin, a deiivative of flavone and closely i elated to 
hespeidm (vitamin P), citiin and ascorbic acid, is obtained 
from buckwheat leaves, floweis, tobacco, lue heib and many 
other plants It has been shown to ieduce capillaiy permea¬ 
bility when artificially induced in animals,^'’ and in man in a 
vaneh' of pathologic conditions It has caused a halt in the 
progress of letinal changes in patients with diabetic letino- 
PathA, but has not collected any of the existing damage It 
bas also been of benefit in the treatment of epistaxis in some 
patients with heieditaiy hemoinhagic telangiectasis It 
seems worthwhile to try it, in doses of 50 to 100 mg per daj, 
With 100 to 200 mg of vitamin C in capillary disorders wuth 
hemorrhage 

FOLIC ACH) AND VITAMIN B,o 

The name Folic Acid ivas given by Mitchell, ct al , to an 
extract of spinach found to be necessary for the giowdh of 
sir fecalis •'= It is now used to refei to the group of pteivol- 
Shitamic acids with similar hematopoietic activity found in 
nature and synthesized This extract of spinach is essentialh 
s'milai to the L casei factoi obtained fiom jeast,'^ the 
"tamin B extracted from hvei necessai’j foi the pre^entlon 
nf pancrtopenia and retarded growth in chicks,’ and the 
'damin M necessary to prevent a spiue-like s\ndiome with 
Panc\*topema in monkej s fed a sxTithetic diet containing all 
Ibo known essential nutiitixe elements It has been s\iithe- 
sized h\ Wallei, ct <il who found it to contain paia ammo 
benzoic acid, glutamic acid, and a ptei in nucleus i elated to the 
'ellow pigment found m butteiflx wings 

Tile daiU requirements of this \ itamin ha\ e not been detor- 
^’Hod, but the amount present in the noi mal diet is much 
•css than the amount requned theiapouticalh A great mam 
•’■'ctcria produce this \itamin, and it ma\ be that part of the 
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human lequnement is deiived thus'" Theie aie no knoiin 
deficiency states of folic acid, but the impoitaiit svniptonis 
tliat can be leheved by tieatment with it aie pancidopenia, 
letaided giowth and gastiointestinal distuibances Folic acid 
has pi oven effective in the tieatment of the hematopoietic 
phase of Addisonian pernicious anemia, nutiitioiial iiiacio- 
cytic anemia and neutiopema, and the maciocytic anemia 
of infancy and piegnanc 3 ', and following gastiic i esectioii 
Theie aie no anemias lesponsive to folic acid that do not 
lespond to livei extiact The action of livei evtiact in Addi¬ 
sonian pernicious anemia is to conveit the conjugated foini 
of folic acid, as it appeals in the diet, into the active fiee 
foini Thus flee folic acid when given diiectly does not need 
livei extiact to be effective * Folic acid does not leveise oi 
pi event the neuiological manifestations of Addisonian pei- 
nicious anemia, and may even piecipitate then appeal aiice in 
patients showing a good hematological i espouse Othei ex¬ 
pel imental studies also indicate a geneial fundamental lolc 
of folic acid in the human in addition to its effect on hemato¬ 
poiesis It has been shown to inciease the lesistance of ani¬ 
mals to stiep and influenza infection as compaied to animals 
not leceiving it The lesults in ti eating aplastic anemia Iia\o 
been too vaiiable to be conclusive, but folic acid is not cm a 
tive Thus pernicious anemia seems to be a multiple deficiencv 
disease Folic acid is capable of collecting the hematopoietic 
but not the neuiological deficiencies Foi this leason "the 
use of folic acid alone in the tieatment of those cases is at 
piesent not lecommended The usual theiapeutic dose is 
10 mg pel day by mouth, and 5 to 10 mg pel day as a main¬ 
tenance dose If the disease doesn’t lespond in two weeks, it 
IS piobably not due to a folic acid deficiency Theie is leason 
to believe that the laigei doses, while not being moic bene¬ 
ficial, may even piecipitate the appealance of neuiological dis¬ 
tuibances 

The isolation fiom livei extiact of a veiy potent antipcr- 
nicious anemia factoi, vitamin B, , Avas earned out bv Rickes, 
et al It Avas demonstiated by Shoib to piomote the ' 

of L caser" This puie civstalline pioduct seems to be tlie 
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long sought active principal of livei extract It is active when 
taken orally alone, more active when combined with gastric 
juice, and most active when taken parenteially, in each in¬ 
stance resembling liver extract Doses as small as 5 to 25 
micrograms have caused a clinical and hematological response 
in two cases of pernicious anenrua, two cases of nutritional 
macrocidic anemia, and one case of nontropical sprue Moie 
recenth, responses have been reported in cases of tropical 
spnie” and combined svstem disease ®‘ This last patient was 
allergic to beef and hog extracts but had no untoward reaction 
to treatments with intamin B,„ The advantages of potencv, 
effectiveness against all the manifestations of the disease, ease 
of administration and absence of allergic pi operties make \ ita 
mm B,, the drug of choice in the treatment of maciocidic 
anemia Until it becomes available, it is best to use a potent 
Iner extract, with or without folic acid 

SUMMAKT 

The adiances in hematologi' of interest to the otolarjTigolo 
gists in the last four vears aie presented The epidemics of 
infectious mononucleosis during and since the war have in 
creased the importance of this disease, so a brief review of it 
IS presented The blood fractions have been made available 
for assisting coagulation, preventing or attenuating infection 
and mam other uses Chemical agents aie now available for 
the treatment of leucemia and liTnphoma, the most impoi tan 
of uhich IS nitrogen mustard Two new products hare een 
obtained from spinach and Iner, folic acid and vitamin B, , 
respectneh, which aie \eiw powerful in the treatment of 
macrocnic anemia and related conditions In addition, there 
hn\c been adxances in the understanding of the coagulatne 
process and the diseases associated w ith it The implication 
of nnm of the commonh used drugs in the deielopmcnt of 
'"Poplasia of the marrow in \ar\ing degree makes it impoi- 
'•‘nt that the potential danger of these drugs be understood 
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PSYCHOSOMATIC ASPECTS OF DISEASES OF THE 
EAR, NOSE AND THROAT 

Lester D Colemak M D , 

New York, N Y 

ENTRODLCTION 

The interrelationship between emotional expeiiences and 
P 'siologic processes is no longer a speculative one Tins 
relationship is now accepted as a tangible and concrete factoi 
in the perception of disease The influence of emotional \ aria- 
hons on bod\ functions has been recognized and studied with 
interest in e\erv phase of medicine The alteration of clinical 
s'Tnptomatolog^ bv psvchic factors has been repeatedlv wit¬ 
nessed bi us as otolaryngologists To underestimate the im- 
^rtance of these ps\ chosomatic factors in otolamigologj* is 

0 do a great injustice to our patients and oursehes as sur¬ 
geons 

psichic and somatic relationship mav infer a feeling of 
reparation Rathei do I mean to identify* each as a stratifica- 
lon of the other This, then con\ erts the psvche and the soma 
roni a dissociated dualiU* into a dominant unitv 

h purpose to present some of the aspects of this 

'-mind uniU as applied to practical otolarvngologi* and 
P'UlicuIarh to show how the\ affect medical and surgical 

results 

In accepting this orientation it might be ivise to re-examine 
^ro fundamental question namely, what is illness’ If we aie 
♦•Precd that illness is a nhase during which an indmdual is 
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unable to be serviceable to himself, to his family, his com¬ 
munity and to his earning occupation, then the cause of tliat 
illness must be oui chief conceni, whethei its oiigin is 
psychic, 01 game or both The patient’s sei’viceability is lim 
ited, whethei his illness is due to a fractured leg oi to an 
acute anxiety Hostilities, insecuiities and anxieties aie just 
as significant manifestations of pathology as aie pain and 
tenderness The i esponsibility of the physician, theiefoie, is 
to le-establish this lost serviceability and to lehabilitate the 
patient oiganically and psychically 

How do we as otologists fit into the complex structuie of 
Psychosomatic Medicine’ I should say that oui lesponsibiliti 
IS twofold Fust, we must devote oui selves to eliminating, 
in our young patients, those traumatic expeiiences which mav 
lead to adult neuroticisms Second, we must le-evaluate our 
concept of oiganic disease and interpret it in teims of the 
personality 

I have arbitrarily chosen a discussion of tonsillectomy to 
emphasize the contribution we can make in avoiding psychic 
trauma in childhood Tonsillectomy is by far the most common 
single operative experience of childhood So common in its 
universality, in fact, that we have ceased to recognize its 
poifent and effect on the future destiny of the child In most 
cases, tonsillectomy represents the first admission of the child 
to a hospital and in most instances is the first painful sepa¬ 
ration of the child from his home and secunty Let us for 
a moment trace the usual pieopeiative and postopeiatne 
^ story 

The child is brought to the office of the otolaryngologist, 
who sincerely tries to develop a pleasant lelationship vith his 
patient Tonsillectomy is advised, the date is aiianged and the 
experience is set Except in those few cases wheie paients 
are attuned to the importance of careful psychological piepa- 
lation, a great injustice is done to the child A composite 
story reveals that the child is told that on a certain da\ he 
can anticipate a pleasant and nen experience Instead of that, 
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he finds himself on that day suddenly confined, by a "clevei” 
ruse, to a hospital loom far lemoved fiom the scene of his 
anticipated joy Stiange, seiious, white-robed people aie mill¬ 
ing about him He is almost immediately undressed, empha¬ 
sizing his "captuie” It is difficult to compiehend the impact 
of such terroi and confusion, and to evaluate its disastious 
sequelae There is, fiist, the immediate lesentment at having 
been lied to and tricked into this situation Then theie is the 
distrust of the child foi the pai ent, which disti ust may in one 
moment negate all the piotection and support pieviously given 
Unfortunately the parents are least equipped at this time to 
give solace and comfoi*t, and usually cannot help but tiansmit 
their own apprehension and concern to the child Without 
warning, one oi two persons, the operating room attendants 
or nurses, gentle and kind, but at best strangers, pick up the 
struggling child and whisk him away to an unknown destiny 

Can we pioject ourselves into the terrifying moment when 
enters the strange, white-walled, instiument- 
ed operating room’ Before he can accommodate himself to 
IS picture, a new terror descends upon him for he is 
now overpowered and restrained, anesthesia begun Do we 
i' 10 have witnessed this struggle adequately appraise the pro- 
ound effect which this moment of ter i or has upon the impi es- 
sionabie childv He leaves his conscious state aware that his 
patents have deserted him There is a shattering loss of faith 
jn parental protection and complete distiust of their motives 
e stiuggle between the conscious and the unconscious dui- 
■ng the earh stages of anesthesia is tantamount to dving It 
’s ironic that at this vei\ moment the oideily usuallv feels 

Porsonalh insulted w hen the child i efuses to take it h ing 
now n ’ 


^lie immediate oi delayed leaction to this lelatneb simple 
^'Hgical proceduie mav be alteiations in beiiavioi, faniiii 
‘h tgoiiisms, negatu isms, night teiiois, hostilities, phobias, 
1 i^O'j'uons and othei psichoneuiotic patteins For us, a most 
mipoitawt consequence ma\ be the lifelong fear and distiust 
doctors, hospitals, anesthesia and suigen At best, o\cn 
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With, the most caieful piepaiation, this expeiience is far fiom 
a pleasant one, but we can attenuate the tiauma by tlie pioper 
handling of the child and the paient Many of us feel that 
oui chief obligation is to lemove the tonsils, and that the 
future happiness of these childien is not witlnn oui surgical 
piovince Yet, that lesponsibdity is moie distinctly ouis as 
we become awaie of oui important position in the psychoso¬ 
matic appioach 

I should like to suggest a few steps that might be taken to 
obviate the psychological pitfalls of tonsillectomy 

1 Give the cluld a forthiight and honest explanation of the 
reasons foi the operation 

2 Tiy to avoid the element of suipiise and confusion at 
the hospital A recognizable pictuie of the hospital, the 
opeiating loom, white-gowned nuises and doctois should be 
desci ibed 

3 Explain that the puipose of anesthesia is to spare the 
child pain during the operation Assurance must be given 
that this foiced sleep is tempoiary and will be followed by 
complete awakening and survival The ideal anesthetic is one 
chosen for surgical efficiency and psychic consideration 

4 Emphasize to the parents the need for constant reassur¬ 
ance and affection in the postoperative period 

5 Whenevei possible, the doctor personally sliould lead the 
child from the mother to the operating loom The previously 
established child-doctor rapport here pays dividends m the 
sustained secuiity 

6 Permit overt manifestation of postoperative hostihtv, 
rather than suppress it The psychic damage of such suppres¬ 
sions IS fraught with subsequent danger 

This realistic portrayal of the emotional aspects of a ffin- 
sillectomy is not meant to be pessimistic or foreboding Nor 
IS it meant to condemn a most efficacious and health restoring 
procedure I mean only to illustrate that adult neuioticism 
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nia\ be traced to such experiences Often it remains foi the 
expert, the psychoanalyst, to uncover such a basis foi feais, 
rejection and insecurities 

Let me reemphasize that I do not mean to negate the value 
of a tonsillectomj because of potential psjmhic trauma Rathei 
do I want to consider psychic trauma as anothei pre- or post- 
operati\e problem to be avoided as we would hemorrhage oi 
infection By our very awareness of its potentialities we ma^ 
make an mtnnsicallj unpleasant expeiience less so, psychi- 
calh and somatically This, too, is a great surgical contn- 
bubon 

I should like now to devote myself to the second of the t^^ o 
classifications, the interpretation of organic disease in tenns 
of the personahty 

The following subgiouping is a useful though supeificial 
one for psychosomatic identification 

Group One consists of — The estimated one-third of all 
patients who do not ha\ e any defimte bodily disease to account 
for their sjTnptoms, illness or incapacitation 

Group Tv 0 consists of — The established one-tlurd of pa- 
bents vhose sjTnptoms are in part dependent on emotional 
factors Ps\chic elaboration of the complaints add materialh 
fo the morbiditv and disability 

Group Three consists of — The last one-third, a group 
I'lth great di\ ersification In this group might be included 
^'graine, astlima, h%’pertension, duodenal ulcer, nonspecific 
olceratue colitis and Graves’ disease Organic disease is pres- 
Ps\chic disturbances are a significant etiologic factor in 
fhe production of \egetati\e nervous system diseases 

The management of that vast group in vhich no oiganic 
Pathologv IS found is exceedinglv difficult c can v itli rela- 
b^e ease dismiss the patients complaints bv stating tint no 
^’sease is present, but this method does not ehmimte the 
''mptoms or the unserviceabilitv and is fraught v itli poten- 
bal danger These patients mav eventualh find someone vho 
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With the most caieful piepaiation, this expeiience is fai from 
a pleasant one, but we can attenuate the tiauma by the pioper 
handling of the child and the paient Many of us feel that 
oui cluef obligation is to xemove the tonsils, and that the 
futuie happiness of these childien is not within oui suigical 
piovince Yet, that lesponsibility is moie distinctly ouis as 
we become awaie of oui impoitant position in the psychoso¬ 
matic approach 

I should like to suggest a few steps that might be taken to 
obviate the psychological pitfalls of tonsillectomy 

1 Give the cluld a forthiight and honest explanation of the 
reasons foi the operation 

2 Tiy to avoid the element of suipiise and confusion at 
the hospital A recognizable picture of the hospital, the 
operating room, white-gowned nurses and doctors should be 
desciibed 

S Explain that the purpose of anesthesia is to spaie the 
child pain during the operation Assuiance must be given 
that this forced sleep is temporaly and will be followed bv 
complete awakening and survival The ideal anesthetic is one 
chosen foi surgical efficiency and psychic consideration 

4 Emphasize to the parents the need for constant reassur¬ 
ance and affection in the postoperative period 

5 Whenever possible, the doctor personally should lead the 
child from the mother to the operating room The previously 
established child-doctor rapport here pays dividends in the 
sustained security 

6 Permit overt manifestation of postoperative hostihtv, 
rather than suppress it The psychic damage of such suppres¬ 
sions IS fraught with subsequent danger 

This realistic portrayal of the emotional aspects of a ton¬ 
sillectomy IS not meant to be pessimistic or foreboding o' 
is it meant to condemn a most efficacious and health restoring 
procedure I mean only to illustrate that adult neuiolicisms 
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recognized, removed and the patient cured More often, 
despite persistent local therapy, no alter ation of the char acter 
or seventr' of the trnnitus occurs The frequently associated 
hearing impairment adds to the emotional burden 

The psr chic component of tinnitus is consider able The dis¬ 
tress of tinnitus may be due to these psvchic equualents 
Tinnitus has a strange mystic quality — persistent, and 
strangely foreboding to the patient To manj it connotes a 
brain tumor, eventual deafness or an impending stroke This 
IS indeed a triple threat to the emotional balance of a sensitive 
human being Constant reassurance and explanation maj not 
reduce the intensity of the tinnitus, but ma\ teach the patient 
to neglect its annoyance and to live without thought of 
impending calamity ■\\^reie this approach is ineffectual, psv- 
chothe^ap^ may often be essential to prolong sei\nceabihtj 

CASE REPORT 

^ patient G R age 48 ^\Uh a menopausal s^Dd^ome presented herself 
witn tinnitus A mild associated hvpertenslon was the onlr finding of 
significance Inquirv re\ealed an anxious unstable personallti i\hose dis 
tress from tinnitus varied with fatigue and emoUonal upheaials An 
interesting subjective note was that she felt her emotional upheasals 
were precipitated by an increase in the Intenslts of the tinnitus 

The cjcle of tinnitus and emotion kept repeating with Increasing 
ru, nnd frequencv until the two factors v ere indistinguishable A 

Pnvslcian nephew denied that psj chotheraps rather than tubal inflation 
I' the conservatlie therapv of choice M' suggestion was met vith 
anger at the insinuation that a psvchoneurotlc lurked 
the famih closet I am told that tubal inflation was performed on the 
ery dav that the patient was found a suicide in the Hudson Riser 

Education which teaches that neurosis is no gieatei shame 
than mastoiditis must be instituted Consultation between 
otologists and psychotherapists might have pieseived a sei- 
'iceable human being 

Cosmetic suigeiw offers another illustration The complete 
Pcrsonahh alteiation with new happiness and accomplishment 
has been giatifving to us following successful nasal lecon- 
‘'tniction None can denv the jo\ of the lelnbihtated person- 
iht\ when social success accompanies a fine surgical lesiilt 
hut often aftei an appaienth finch peifoinicd operation the 
patient retuins with cosmetic complaints Main who aie at 
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Will tieat this functional ailment by quasisomatic theiapi 
The concomitant pitfalls aie appaient We can achieve better 
results with this gioup by lefeiiing them to psychotlieiapi, 
but not as a punislmient foi oui theiapeutic failuie Kind¬ 
ness, teaching and patience will intioduce them to psvcho- 
theiapy wheie othei methods fail Unfortunately theie is a 
gieat resistance on the pai*t of many persons to admit the 
need for psychotherapy Thrs stigma must be eiadicated by 
le-education if we are to achieve effective theiapy 

The second gioup, in which both organic and psychic fac¬ 
tors present themselves, most frequently confronts the oto¬ 
laryngologist 

In our routine office experience we aie often faced with the 
dispaiity between the appaient seventy of the symptoms and 
the organic findings We have all noted the seveie depiessioii 
and melancohha associated with suppurative disease of the 
sphenoids and antra We, too, have seen the transition to 
relative normal emotional behavior when the congested nose 
and the infection have subsided Personality variations with 
seveie emotional instability have been noted as a concomitant 
to accessory sinus disease, especially with involvement of tlie 
frontal sinuses All intermediate stages from mild emotional 
crises to uncontrolled neuroses and even psychoses have been 
1 epoi’ted 

In many cases, somatic theiapy alone is disappointing 
Particularly is it so when incapacitating symptoms peisist 
though the infection subsides Psychotherapy as an adjunct 
to somatic theiapy is the ideal approach 

The problem of tinnitus is a universal one A patient fre¬ 
quently presents himself with only tinnitus as the distiiibing 
symptom Just as the chaiactei and the intensity of the noise 
may vary, so may the distress — from mild annovance to 
manic oi even suicidal proportion Routine investigation 
seeks the etiology in hypertension, caidiovasciilai disturb¬ 
ances, endocrine distuibances, and in local pathologi' m tne 
ears, nose oi nasophaijoix Occasionally the pathologv is 
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recognized, removed and the patient cuied More often, 
despite persistent local therapy, no alteration of the character 
or seventv of the tinnitus occurs Tlie fiequentlv associated 
heanng impairment adds to the emotional buiden 

The psvchic component of tinnitus is consideiable The dis¬ 
tress of tinnitus may be due to these psvchic equnalents 
Tinnitus has a strange mvstic qualiti* — peisistent, and 
strangeh foreboding to the patient To man\ it connotes a 
brain tumor, eventual deafness oi an impending stroke This 
is indeed a triple threat to the emotional balance of a sensitn e 
human being Constant reassurance and explanation mav not 
reduce the intensitj* of the tinnitus, but mai teach the patient 
to neglect its annoyance and to live without thought of 
impending calamity- \^liere this approach is ineffectual, psv- 
chotherapi may often be essential to prolong sernceabiliti 

CASE REPORT 

G R. age 4S \rtth a menopausal STndrome presented herself 
^tn tinnitus A mild associated hvpertension was the onir finding of 
lenificance Inquirv revealed an anxious unstable personalitv tthose dis 
ress from tinnitus varied with fatigue and emotional upheavals An 
nterestlng subjective note was that she felt her emotional upheavals 
ere precipitated bv an increase in the Intensitv of the tinnitus 

tinnitus and emotion kept repeating with increasing 
Phv^i frequencv until the two factors were indistinguishable 

ivac th " denied that psvchotherapv rather than tubal inflation 

rcr^ ative therapv of choice Mv suggestion was met with 

in anger at the insinuation that a psvchoneurotic lurked 

^ closet. I am told that tubal inflation was performed on the 

rr dav that the patient was found a suicide in the Hudson Riier 

Education ithich teaches that neurosis is no greater shame 
^ •'m mastoiditis must be instituted Consultation betiteen 
otologists and psvchotherapists might hate presented a ser- 
'mcable human being 

Cosmetic surgert offers another illustiation The complete 
P'-rsonahtt alteration tt ith nett happiness and accomplishment 
has been gratifting to us follotting successful nasal recon¬ 
struction None can denv the jot of the lelnbilitated person- 
•'■iitt tthen social success accompanies a fine surgical result 
but often after an appaienth finelt perfoimed operation the 
P'^tient returns ttith cosmetic complaints Mant ttho aie at 
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first delighted with the lesult now insinuate that the suigen 
was unsuccessful For them it was, because tlie anticipated 
social lebiith was nevei realized Such failuies can be obvi¬ 
ated by judicious inquiiy into the emotional histoiy of the 
patient Pieopeiatively, it is impel ative foi us to iecogiii 2 e 
the peisonalities so steeped in insecuiity that even an excel¬ 
lent smgical lesult will not eliminate factois of maladjust¬ 
ment Such patients aie not in complete haimony with tlieii 
existing status Ofter such a patient will attiibute to liei 
misshapen nose hex physical fiustiations, hei inability to 
many and hei lelatively pool social oi piofessional position 
Having chosen to blame then misfoi tunes on a cosmetic 
defect, they plan and save foi a plastic lepaii, sometimes 
investing then entiie faith in the outcome 

To possess a xeason foi failine is comforting, to be depiived 
of it IS disastious 

Thus when the nasal plastic does not bung social success, 
and personality satisfaction, the patient is left with two alter¬ 
natives She must eithei begin to face hei psychological 
inadequacy oi peisist m the belief that hei nasal defect is 
still lesponsible foi hei continued failuie The choice she will 
inevitably make is obvious To leadily admit the need foi 
psychotheiapy, as we have pieviously noted, is painful and 
self-stigmatizing, theiefoie do we encountei the fieqiient 
demands foi levised cosmetic suigeiy 

CASE REPORT 

I M , aged 30, tbe eldest daughter oI a motherless homo enthusia<;U 
cally submitted to a nasal plastic I vas consulted Be\en months Inter 
by the patient, her father and brother Tbe patient felt that the PrP''°“| 
operation v.aB not successful and for her It a as not for It did not full u 
her social hopes though to an obJecti\e obser^er the nose was straight 
and cosmetically pleasant 

Suggested ps> chotherapj might not haie been so readlU rejected had 
not a second surgeon promised relief b> revised surgen I hn^e <rnr 
this story through three successiae operations to culminate In a man 
phase controlled by strait Jacket In the olhce of the fourth 

Elective suigeiy is denied those who aie consideied poor 
suigical iisks Caidiac insufficiency and kidney dxsfunction 
would deter us fiom elective cosmetic suigeiv Even m non- 
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£electi\e surgen we await their optimum condition befoie 
operation So must the emotionally unstable, the frustrated, 
anxious neurotic personality be included as a psychicalh poor 
surgical nsk Better orientation and integration must be 
awaited and established, preopeiativelv Cosmetic surgerv 
performed without recognition of emotional imbalance is 
fraught with danger and injustice to the patient, suigeon, 
and to an operation which is so veiw gratifnng when well 
indicated 

Another ti-pical condition seen by otolarjmgologists is that 
of histencal aphonia Since there is no ordinal y oiganic 
lesion to account foi this larjmgeal picture of bilateral adduc¬ 
tor paralvsis, it is diagnosed as an hjstencal or functional 
ailment \\Tien this is determined, is it our responsibihtv to 
restore speech bv am of the ob\uous methods of sudden fright 
or remoial of a foreign bodj under general anesthesia, oi is 
it more significant that we recognize this aphonia as just a 
local manifestation of a diffuse emotional disease’ A simp- 
tomatic cure of hj sterical aphonia wnthout an adequate study 
of underhing causes, may do the patient a gieater injustice 
than if left uncured Such cuie of an hysterical aphonia 
senes to drne into the deeper jecesses the etiological emo¬ 
tional factors responsible foi the somatic i epresentation That 
this Instencal s\mptom arises in response to an innei con¬ 
flict or that this piojection into illness is a flight from iealit\ 
^ost be understood if a real cure is to be obtained b\ com- 
hined tlierap\ Later manifestations of the same emotional 
disease ma\ not be so easily lecognized when once an appar¬ 
ent cure of h\ sterical aphonia is affected 
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accepted as a functional condition Only after the ps>chological Involve¬ 
ment was recognized was psychotherapy Instituted This was eventuallv 
responsible for the return of this girl to a perfectlj normal existence 
She Is once more serviceable to her child, home and community 


Time permits me to mention but not to elaboiate on niant 
othei otolaiyngological conditions with psychogenic bases, oi 
neuiotic supeistiuctuies We need but mention the well inves¬ 
tigated and established asthma-neuiotic alliance T\pes of 
vertigo fiequently identified as Menieie’s oi psuedo-Menieie’s 
disease may lespond well to both psychic and somatic theiapv 
The emotional lesponses of the lai'jmgectomized patient can 
be tiaced fiom abysmal despaii to leconcihation and eventual 
euphoiia, undei the kindly guidance and suppoit of the psy- 
chotheiapist The indefinable and incapacitating headache, 
whose oiigin in oiganic disease is not obvious, mav well 
lespond to combined theiapy Such tieatment should be em¬ 
ployed long befoie somatic theiapy alone has been deteimined 
as ineffective 


The psychological elaboiations of the deafened and the deaf 
aie gieat Detailed study is now in piepaiation I need but 
lecall the iiiitable, iiascible and suspicious peisonahty of 
the deafened The self-cloisteiing withdiawal fiom social 
activities IS intimately tied up with these abeiiations 


Theie aie many othei conditions, of couise, but one deseives 
moie than superficial mention This is vasomotoi ihinitis^ 
Theie aie few diseases as emotionally distiessing as y 
motoi ihmitis This distiess would seem to dispiopoitioii- 

ate to the manifest local change in the nose Yet, the 
tioning capacity of the patient is at a minimum at sucii . 


phase 

The causes aie vaiiously itemized as sensitivity to specific 

alleigens, leaction to piegnancy and 
injudicious use of vasoconstiictor medications The nas g 
S lelationship has been noted bv 3 ^^. 

common denominatoi of most of these condition 
thetic-paiasjmipathetic imbalance It is ^ J^^^enic 

to dissociate any of these causes fiom ‘ ^^^^used^and 

basis 01 a psychogenic implication In s 
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indistingiushable cvcle, one cannot deteimine whether the 
instabihtv is the cause or result of the ^asomotol change 
Case reports substantiating each are available 

The correlation of historv' and simptoms will often leieal 
tho approach hkelv to result in well-being Combined ps^ chic 
and somatic therapy gi\ es the greatest incidence of sustained 
results 


CASE REPORT 


1 Spanish woman aged Sn presented a twpical picture of vasomotor 
taunus of two vears duration Allergic investigauon revealed the sensi 
oviiv to dust followed bv a protracted period of desensitiration The 
ituoat sponianeonslv volunteered that her nose was most congested 
3 ag episodes of emotional upheaval and extreme fatigue Her svmp- 
oni' dated from the time she came to this countrv No other cause wa': 
r ^^ti'i^hed Local therapv including ionization and canterization had 
tried Benadrvl daring desensitization was entirelv ineffectual The 
to cancel an appointment because her hu«band had fallen 
■J^'-‘Ured his leg and had been removed to a hospital Three davs 
s ts" his hospitalization mv patient presented herself at mv ofBce in great 
tfitenent There had been sudden lebef from the nasal congestion 
^ lasted until two davs after her husband retnmed home The 

vo-av IpJ to the intestigatlon of her home and familv and revealed a 
emotional and phvslcal existence wath her husband She had 
I ^ fbree months before the onset of her svmptoms Her bus 
^ 2 confirmed and phvsicallv temfving alcoholic When p-vcho 

mstituted for the husband and his onentauon established 
rpiaiion=hip between the husband and wife improved There v.a= a 
, J*. tiessation of all svmptoms referable to the nose This has per 
onlv comment and not a facetious one is that this 
—a„ Was emotlonallv allergic to her husband s personahtv 


J must temper mt enthusiasm for the psx chosomatic ap- 
Propch With a vaiming Occasionallv in the absence of obvi- 
organic disease the patient is arbitranh classified as 
^unctional, ith the sad implication of “don t take too 
'-noush Referrals from the badlv named mental health 
^^Pirtment are often too casualh inspected In the actno run 
the clinic, little time is permitted foi mental carthasis 
^ kh its personahta revelations Huiried investigation has its 
h^ngorous posibihties e must not overlook organic path- 
because the patient has been identified w ith a neurotic 
^'istitution 
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1943, the child became nauseated and vomited one morning The doctor 
felt that this vas an excuse for not going to school Physical punishment 
thereafter followed each bout of lomitlng The child was Intestlgated 
psychometrlcally and was discharged from one of the lending institutions 
as a behavior problem There the psychologist noted "that he was of 
average ability but that emotional factors Interfered \tlth his efllclency 
The Rorschach pattern shov ed an extremely constricted boy n hose mode 
of adjustment vas Introversive ’ 

The persistent vomiting in the presence of chronic otitis media with 
vague neurological findings indicated further study When a entriculogrn 
phy nas attempted a large parleto-occipital lobe abscess was evacuated 

The exquisite balance between the psyche and the soma 
must be appreciated and maintained Oui enthusiasm foi one 
must not compiomise the undeistanding of the othei 


May I point out that I do not mean to take a position with 
any school of interpietative analysis or psychotheiapy I mean 
only to emphasize that the psychotherapist should be utilized 
by us as we would a cai diologist, dermatologist or any spe 
cialist in medicine for diagnostic and therapeutic aid Our 
lecognition that a patient needs and deserves such an inves 
tigation may be the greatest step in his ultimate lecoven' 
Psychotheiapy should not be lesoited to only when all otlier 
appioaches have failed Rathei must it be employed in con¬ 
junction with well established somatic theiapy We must be 
le-educated to identify pathology which might have both 
stiuctuial and functional complications Coupled with our 
diagnostic acumen, we must have a leal mteiest in human 
beings as well as in human disease The physician and sur¬ 
geon who IS qualified to undei stand and treat psychosomatic 
illnesses must have as great an inteiest in psychobiologj' and 
psychopathology as he has in tissue pathology We must seek 
and find the psychic component in organic disease This com¬ 
ponent may be a causative factor m the pioduction of tl^ 
disease or may be an elaboration of the already establislicd 
structural disease There can be no dissociation of the psvchc 
and the soma if the individual is to be returned successfulh 
to health and normal serviceability 

162 East 80th Street 



THE USE OF SODIUM PENTOTHAL ANESTHESIA IN 
ADULT TONSILLECTOMIES - 


IRL H Blaisdbll, M D , 

Sjaacuse, N Y 

In many paits of the countiy adult tonsillectomies are pei- 
formed undei local anesthesia, while in otheis some foim of 
geneial anesthesia is used In Syiacuse, geneial anesthesia 
lias long held sway, appaiently onlj’’ by weight of populai 
opinion, and it is with difficulty that a physician can peisuade 
a patient to have his tonsils lemoved undei local anesthesia 
Each patient contemplating the piocediiie is almost ceitain to 
sa\, “I piefei to be asleep duiing the opeiation,” oi “I don’t 
want to know what is going on ” 

In the eaily days of my piactice, an adult tonsillectomy n as 
often an aiduons and time-consuming pioceduie and, occa- 
sionalh, the bettei part of an houi was leqniied foi the 
induction of the anesthetic and the suigeiw Invaiiablv, the 
induction time foi the anesthesia was at least 15 minutes 
th\l chloiide oi nitious oxide was used foi the induction and 
followed by ethei Relaxation was always a questionable 
ontih and occasionally "strong aim” methods w'eie necessal^ 
to keep a huskv and musculai male patient on the table 


At the close of the last wai, youngei membeis of oui 
opartment of anesthesia letuined to private piactice with a 
I'now lodge and skill in handling intiavenous peiitothal foi 
Anesthesia Most of these men had had w ide expei lence w ith 
ns anesthetic agent oveiseas and were quick to uige its use 
n multitude of minoi suigical pioceduies 
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I discussed the possibilities of using sodium pontotlial for 
adult tonsillectomy with them and found that at fiist the anes 
thetists weie leluctant to advocate it, on the basis that laijii 
gospasm with its undesiiable sequelae was often pioduced 
Each one agreed, howevei, that if blood and secietioiis could 
be kept out of the hypophaiynx and laiynx, that tins anes¬ 
thetic agent might be used successfully Shortly aftei this 
conversation, five healthy football players were sent to us foi 
tonsillectomies by the athletic depaitment of Syracuse Uni 
veisity All five weie done the same morning uiidei pentothal 
with no ill effects and without difficulty The total time foi 
induction of anesthesia, and foi the surgery for these fne 
patients was slightly undei two hours This marked the begin 
ning of an eia in the medical circles of oui city The anes 
thetists and I were discussed, praised and condemned The 
use of sodium pentothal foi anesthesia in adult toiisillectomj 
IS not new A numbei of aitides have appeared in both tlio 
Biitish and American hteiatuie since 1942 Up to the picseiit 
time, I would estimate that over 1,000 cases have lieeii 
lepoited by various authois in the literature 

In attempting to discuss sodium pentothal as an anesthetic 
agent, I am not unmindful of my own ignorance conceining 
this diug and its actions The details pertaining to the admin 
istiation of pentothal I learned fiom Di E Joseph Delmonico, 
the chief of the depaitment of anesthesiology of the Syiacuso 
Medical Centex, who gave generously of his time and kiiov 
edge in the preparation of this paper During the past two 
years I have done 183 consecutive adult tonsillectomies undei 
sodium pentothal The anesthesias have been earned 
the five anesthetists in the depaitment of anesthesiology 
patient ages varied fiom 13, the youngest, to 76 years, lo 
oldest Laiyngospasm did not occur Relaxation was comp c c 
and effective The time of induction of the anesthesia was 
shorter than any other type, m general, two to three minu ^ 
was the average time of induction There were no d ^ 
noted in any of the cases The indications and coiitrain i 
tions for sodium pentothal aie much the same as or o 
surgical procedures with this anesthetic Modeiate\ se\ 
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h\-pertension does not contiamdicate its use inasmuch as the 
pressure drops somewhat under the anesthesia As foi the 
technique of administration, oui anesthetists use a 2 5 pei cent 
solution, or between 200 and 300 mg Cuiare has been used 
occasionalh to supplement the pentothal and to gi\e addi¬ 
tional relaxation of the head and neck, particularly in lobust 
wale patients For this purpose 20 to 40 units of cuiaie aie 
used It has not been found necessaiw to spi av the tin oat with 
cocaine, pontocaine oi any other anesthetic, noi has it been 
found necessary to infiltrate the tonsil aiea witli procaine, 
howe\er, the preopei‘ati\ e use of moiphme and ati opine, in 
appropriate dosage, it an impoitant factoi in maintaining a 
smooth anesthesia 

Dr Ralph T Kjiight, of the depaitment of anesthesiolog\ 
of the Unuersitj of Minnesota, lecently said, “I ha\e gi\en a 
rather large number of anesthetics for tonsillectoni\ y ith 
sodium pentothal, curaie and nitrous oxide and I belie\e it to 
oe the \en best foim of anesthesia foi the puipose All 
patients are intubated as soon as induced We mix the pento- 
tha! With d-tubo-cuiarine so that each cubic centimetei of 
solution contains 25 mg of pentothal and five units (0 75 mg ) 
of tubo-curanne E\en the little cluldien aie gi\en this anes- 
wtic As soon as unconscious, the\ aie gnen N,0 65 pei 
rent and 0 35 per cent b^ mask, plus enough pentothal-cuiare 
outil sufficienth relaxed to be intubated From then on, the\ 
rcceued 500 cc each of N,0 0. per minute and just enough 
Pontothal-curare to permit the surger\ to be done The\ are 
ai'ake almost as soon as the suigerj is completed All 
patients are gi\en a suitable dose of morphine and scopola- 
oiine one hour befoie suigerv This cuts down the dose of 
P‘'ntothal-curare and makes foi earh aw akening ” 

Pentothal has not been used in children under 12 to 15 
'ears of age since the\ do not tolerate the drug well The 
^05t important single factor m the success of this anesthetic 
”rtnt. in m\ opinion, is the position of the patient on the oper- 
j’t'ng table It is m\ custom to use the Rose position w ith the 
u^id lowered about 30 degiees from the horizontnl Blood 
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I discussed the possibilities of using sodium pentotlial for 
adult tonsillectomy with them and found that at fiist the anes¬ 
thetists were leluctant to advocate it, on the basis that lami- 
gospasm with its undesiiable sequelae was often pioduced 
Each one agieed, howevei, that if blood and secietions could 
be kept out of the hypophaiynx and laiynx, that this anes¬ 
thetic agent might be used successfully Slioitly aftei tins 
convex sation, five healthy football playeis weie sent to us for 
tonsillectomies by the athletic depaitment of Syiacuse Uni¬ 
versity All five weie done the same moining undei pentotlial 
with no ill effects and without difficulty The total time foi 
induction of anesthesia, and fox the suxgexy foi these fixe 
patients was slightly under two hours This maiked the begin 
ning of an era in the medical circles of oui city The anes¬ 
thetists and I were discussed, praised and condemned The 
use of sodium pentotlial for anesthesia in adult tonsillectonij 
is not new A number of ai*ticles have appeared in both the 
British and American literature since 1942 Up to the piescnt 
time, I would estimate that over 1,000 cases have been 
reported by various authors in the literature 

In attempting to discuss sodium pentotlial as an anesthetic 
agent, I am not unmindful of my own ignoiance coiiceining 
this diug and its actions The details pei taming to the admin 
istiation of pentotlial I learned from Dr E Joseph Delmonico, 
the chief of the depaitment of anesthesiology of the Syracuse 
Medical Center, who gave generously of his time and knoxx 
edge in the preparation of this papei Duimg the past txxo 
years I have done 183 consecutive adult tonsillectomies undei 
sodium pentothal The anesthesias have been earned out b' 
the five anesthetists in the depai tment of anesthesiology T 'C 
patient ages varied from 13, the youngest, to 76 years, tie 
oldest Laiyngospasm did not occur Relaxation xvas comp e e 
and effective The time of induction of the anesthesia 'xas 
shorter than any other type, in geneial, two to thiee minu cs 
xvas the average time of induction Theie xveie no il 
noted in any of the cases The indications and contrain ic*^ 
tions for sodium pentothal are much the same as or o 
surgical pioceduies xxuth this anesthetic Modeiatey sex 
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h\'pertension does not contiaindicate its use inasmuch as the 
pressure drops somewhat under the anesthesia As foi the 
technique of administration, oui anesthetists use a 2 5 pei cent 
solution, or between 200 and 300 mg Cuiare has been used 
occasionally to supplement the pentothal and to give addi¬ 
tional relaxation of the head and neck, particulaily in lobust 
male patients Foi this purpose 20 to 40 units of cuiaie aie 
iisod It has not been found necessary to spray the tin oat with 
cocaine, pontocaine oi any othei anesthetic, noi has it been 
found necessai-y to infiltiate the tonsil aiea with piocaine, 
howeier, the preopeiative use of morphine and ati opine, in 
appropriate dosage, it an impoitant factoi in maintaining a 
smooth anesthesia 

Ralph T Knight, of the department of anesthesiology 
of the University of Minnesota, lecently said, “I have given a 
rather large numbei of anesthetics for tonsillectomy with 
sodium pentothal, cuiaie and mtious oxide and I believe it to 
0 the veiy best foim of anesthesia foi the purpose All 
patients are intubated as soon as induced We mix the pento- 
"ith d-tubo-cuiaiine so that each cubic centimeter of 
solution contains 25 mg of pentothal and five units (0 75 mg ) 
of tubo-curanne Even the little children are given this anes- 
tlictic As soon as unconscious, they are given N^O 65 per 
Cent and 0 35 pei cent by mask, plus enough pentothal-cuiaie 
ontil sufficientlj lelaxed to be intubated From then on, the} 
received 500 cc each of N.O O, per minute and just enough 
Pentothal-curaie to permit the surgerj to be done They are 
Twake almost as soon as the surgery is completed All 
Patients are given a suitable dose of morphine and scopola¬ 
mine one hour before suigei} This cuts down the dose of 
Pcntothal-curare and makes foi carh avakening ” 

Pentothal has not been used m childien under 12 to 13 
'ears of age since the\ do not tolciate the drug well The 
most important single factoi in the success of this anesthetic 
'■iPent, in m\ opinion, is the position of the patient on the oper- 
ming tabic It IS m\ custom to use the Rose position with the 
'mad lowered about 10 dcgiees from the hoiwontal Blood 
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and secietions then giavitate to the nasophaivn\ and \\ith 
the use of the Davis-Ciowe type of mouth gag, the hjpo- 
phaiynx can be constantly obseived and the amvay kept fiee 
of blood and mucus To do a tonsillectomy on an adult undei 
pentothal in the hoiizontal oi sitting positions is an invitation 
to disastei —a fact which was amply demonstiated bv sev- 
eial of my colleagues It is also impoitant that the suigeon 
and anesthetist avoid cyanosis Foi this leason, a flov of 
oxygen into the patient’s mouth, along the blade of tlie moutli 
gag, IS used These obseivations of mine coincide closely vith 
those of othei men who have used pentothal foi tonsillectomy 
and wiitten upon this subject 

In the event that theie is ovei dosage of sodium pentotlial, 
sodium succinate is kept at hand to be given intiavenoush 
In my expeiience this has nevei been necessaiy In compaii 
son to othei geneial anesthetics, intiavenous sodium peiitotlia! 
possesses ceifain advantages foi tonsillectomy 

1 The ease and simplicity of its administiation 

2 The complete lelaxation obtained even in laige and mus 
culai male patients 

3 The avoidance of any sense of suffocation by the patient 

4 The speed of induction of anesthesia 

5 The avoidance of postopeiative nausea and vomiting 

6 The long peiiod of postopeiative somnolence which piac 
tically obviates the need foi postoperative sedation 

Theie is one gieat disadvantage in the use of pentotlial for 
tonsillectomy This is bleeding at the time of operation 
Unquestionably, bleeding is moie busk and pi of use than vd' 
any othei type of anesthesia It has not been my piactice o 
infiltiate the tonsil aiea with piocaine eithei to supplemcn 
the anesthesia, which is unnecessaiy, oi to diminish the ee 
mg, which leads to a sense of false secuiitv’^ It becomes nec 
essaiy then to control the bleeding promptly and 
by ligatuie oi sutuie, oi some othei means It is 
that the tin oat be completely diy when the suigeiT is 
howevei, this meticulous caie to control bleeding at e 
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of operation has apparently more than repaid the efford:, inas¬ 
much as in this senes of 183 cases there were no cases of 
postoperative bleeding 

A second disadvantage, or rather a pitfall, which can be 
avoided, is laiyngospasm postoperatively In half a dozen or 
so of the earlv cases in the senes, lai jmgospasm occurred after 
the patient had been transported back to his room in the hos¬ 
pital There was marked cyanosis in each case Imanably, 
there vas some blood or mucus present in the throat and the 
patient was lying flat on his back Aspiration of the secretions 
and owgen vas necessary to prevent disaster In later cases, 
however, careful control of bleeding at opeiation, elevation of 
the foot of the bed until the patient regains his reflexes, a 
nibber au’w^av to prevent swallowing of the tongue, and aleid- 
ness on the paid; of the nursing personnel have made this 
complication almost nonexistent 
Conclusion One hundred eighty-thiee cases of adult ton¬ 
sillectomies have been lepoi'ted under intravenous sodium pen- 
tothal anesthesia This drug has several advantages over 
other t\pes of general anesthesia because of ease of adminis¬ 
tration, speed of induction and freedom from distressing post- 
operatue sjmiptoms Its disadvantage lies in the increased 
amount of bleeding that occurs at the time of operation For 
its successful use in tonsillectomies, several cardinal piinciples 
must be obseiw ed, iianielv, the head-low position v ith a \ isible 
airwa\, a veil trained anesthetist skilled in its use, supple- 
mentan oxwgen to pi event lupoxia, careful hemostasis and 
careful bedside nursing postopeiatneh In tins senes of cases 
there were no ill effects, lamigospasm did not occur at ani 
time during operation, but did occui postopeiatneh in se\eial 
catios The con\alescence of these patients vas not alteie 
and tlioie veie no pulmonai\ complications 



THE PROBLEMS OF TONSILLECTOMY AND 
TRACHEOTOMY IN RELATION TO POLIOMYELITIS* 


Conrad Wesselhoeft, M D (by invitation),! 
Boston, Mass 


The pioblem of tonsillectomy deals with the question of 
whether oi not this opei ation — which is usually coupled with 
the lemoval of the adenoids—constitutes a leal dangei to the 
patient in the incubation period or caiiiei state of polio 
myelitis The evidence that there is such a dangei was pie- 
sented in dramatic foim in the “K” family of Akron Tliere 
were six children in this family, and five of these were ton- 
sillectomized on the twenty-second day of August By Sept 7 
all five of these children had bulbar poliomyelitis, and tliree 
of them died The one who was not operated upon showed no 
sign of illness, but the virus of poliomyelitis was lecovered 
from the stool There were only two scattered cases of polio 
in AJuon prior to this family epidemic, and tlieie weie onh 
SIX additional cases in this city during that September The 
most probable exposure of this family was foui weeks pic 
vious to the tonsillectomies during a visit with relatives in a 
distant community where poliomyelitis was present Other 
cases have been presented where bulbar poliomyelitis followed 
closely upon tonsillectomy ® 


The publication of these cases resulted in a ban on tonsil 
lectomies in most hospitals over the country duiing the season 
of the yeai when poliomyelitis is prevalent, namely, the sum 
mei months I was one of those who, as a consultant in infec 
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tious diseases, urged this ruling on the grounds that this 
operation is elective and could be postponed to the colder 
months when there was less likelihood of there being poho- 
mielitis \arus in the nasopharynx Pedersen* and otheis ha%e 
gi\en us some interesting food for thought on this matter 
Last year I revised my opinion on this, recommending that 
the ideal time for tonsillectomies was immediateb aftei the 
close of school in June in this part of the countr\ , also that 
tonsillectomies could continue through the summer months 
pro\nding there were no cases of pohomj ehtis being reported 
from the community and no known possibility of exposure 
from outside In Massachusetts last summer the State Board 
of Health through weekly bulletins kept hospitals informed 
of the situation of poliomyelitis in this state, as well as o\er 
the country at large It would seem that this method offers a 
satisfactory solution to the tonsillectomy problem, ne\ erthe- 
less, there is alvays the warning of the “K” family, ana 
regardless of season, you who take the responsibility' of per¬ 
forming an electue operation should be aware of the fact that 
possible exposure at other seasons may occur In this discus¬ 
sion we haie come to realize that other dangers besides 
poliomvehtis confront this operation, and that to be forced to 
cam it out when upper respiratory infections are most pre\- 
?lent IS a disadiantage to be senouslv considered That we 
Were earned too far in our zeal to prevent poliomyelitis 
througn a seasonal ban on tonsillectomies is now clear, but 
this IS just one of manv errors that have been made in the 
numerous efforts in fighting this disease Until we have 
'luicl and practical method of determining the presence of 
the nrus of poliomyelitis in patients on whom tonsillectomy 
contemplated, we must rely on epidemiological data as suii- 
ph'Hl in Massachusetts 
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ship An ambulance huirymg a case of lespnatoiy failuie to 
a Boston hospital was stopped on the outskiits by a constable 
who foiced the diivei to turn back and make a wide detoui 
One could cite a numbei of equally diastic and inetfectne 
methods that have been employed The latest notion is the 
attempt to control this disease by the desti action of flies 
thiough DDT spiaying, an expeiiment which has had no 
influence on the couise of two well studied epidemics You 
must undei stand that oui concern legaidmg tonsillectomies 
IS still veiy leal and logical in view of the accumulated evi¬ 
dence which Di Aycock has so ably piesented 

On the question of tiacheotomy, my opinion lemains un¬ 
shaken I have had occasion to peifoim many tiacheotomies 
in the couise of 30 yeais of seivice on the staff of a con 
tagious disease hospital, and I have had the aftei-caie of 
many tiacheotomies perfoimed by oui suigical staff Dining 
these 30 yeais I have yet to see the case of poliomyelitis that 
I thought lequiied tiacheotomy This opeiation has been dis¬ 
cussed by the staff on seveial occasions, both m connection 
with living cases and at the autopsy table, but nevei have I 
been convinced that the indications weie piesent To mv 
mind, the indications consist of stiuctuial obsti action to the 
an way In bulbai poliomyelitis I have not been confionted 
with stiuctuial obstiuction eithei fiom swelling of the paits 
01 spasmodic conti actions The obsti uction which occurs is 
fiom secietions The patient cannot swallow, cannot close the 
glottis, and is, theiefore, unable to cough Postuial drainage 
and gentle, skillful suction aie indicated Atiopine, in m\ 
experience, does not stop these secietions, it meiely dues it 
into a consistency which makes it moie difficult to get iid of 
I can imagine a spasm of the vocal coids which could give 
use to a mowing mspiiation, but I have nevei encountered 
this 

At the Fust International Poliom}’’ehtis Confeience in Nei\ 
York last Julv the subject of tiacheotomy was defended b\ 
Bakei and Piiest in the same mannei that the subject vas 
piesented at the Rockv Mountain Confeience in Denver m 
1946 In the discussion which followed, theie was ciiticism 
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of the indications gi\en and especiallv of the leadiness to 
perform the operation eailv to prevent futuie obstiuction 
through larjTigeal stridor It was pointed out that these 
authors failed to emphasize the \alue of postuial diainage 
\\ ilson, who had been a pioneei in ad\ ocating tins operation 
when he was at the Boston Children's Hospital, felt that the 
operation had been effective in sa\ing the life of a ^ely few 
patients but he could not accept the indications foi this opei- 
ation as expressed bv Piiest and Bakei In the opmion of 
bilcon, the chief mdication consisted of extreme lestlessness 
due to inabiliti' to establish sufficient aii'wa\ bj means of 
postmal drainage and suction Stimson, Shaw, Pierce and 
Anderson, all vnth extensive clinical expeiience in all phases 
of this disease, expressed a leluctance to endoise the enthusi- 
foi tracheotomi emanating fiom the Minneapolis group 
It IS impossible to gauge the \alue of tins operation when 
performed earlv, because there is no wav of know mg whether 
it actuallv sa^ed a life or whether the patient reco\eied in 
spite of the added risk of the operation Tiacheotomv is a 
hazardous undertaking Perhaps those of us who ha\e had 
no experience with tiacheotomv in bulbai pohonnehtis aie 
not m a proper position to speak against it It is alwajs 
possible that the ilinneapolis cases presented a peculiai genius 
opidemicus that warranted tins operation, but this is cei- 
tainh not made clear to most of us who are familiar with the 
indications and \alue of tracheotom^ in other infections and 
"itli the care of the manv phases and manifestations of bulbai 

Poiiom\ehtis 

h IS appiopriate at this time to recall the wa\es of undue 
enthusiasm foi ceitain measures which ha\e led us astra\ in 
our efforts to deal with pollom^elltls con\alescent scrum 
thorapv with intrathecal injections, drastic immobilization 
nf the extremities with casts and splints the Kenn\ concept 
pro>:tigmine heralded b\ de Kiuifs article in the RtarJc) <■ 
“ThG\ Shall U alKAgam ' and Ransohoff s curare and 
nnt'cle stretching Me ha\e been thiough all of these pliases 
‘nd In\e had to rearrange and modif\ out ideas througli 
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extensive expeiience In view of this, it is not surprising 
that many of us look with misgiving on what today appears 
to be an over-emphasis of tracheotomy in bulbai poliomyelitis 
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CANCER OF THE FACE TREATMENT AND 
PLASTIC REPAIR ^ 

Gordon B New, ]M D 
Rochester, Mum 

Patients wnth cancer of the face do not recene as efficient 
treatment as one would expect from the site of the lesions and 
the facihtv* with which a diagnosis can be made \Mien a 
diagnosis can be definitelv estabhshed b\ microscopic exami¬ 
nation of either a fresh frozen section or a fixed section it is 
difficult to understand wh\ so manv lesions about the face are 
treated in a consenative wa\ In cases in which this tiTie of 
treatment is emploj ed, the growth frequenth recurs and 
becomes fixed to cartilage or bone, or metastasizes to the neck 
These complications make the necessaix' treatment much more 
radical, produce postoperatl^ e defects and make the outlook 
for controlling the growth ^ er\* questionable Although biopsv 
should be performed before treatment is instituted in cases in 
' hich the diagnosis is questionable, it is much better to 
remo\e the entire growth, if possible, and to examine a fresh 
frozen section to corroborate the clinical diagnosis I do not 
fhink that a specimen for biops\ should be remo\ed b\ a 
Ph%sician ■«ho is not prepared to treat the tumor in a radical 
''a\ if it pro\es to be malignant The chance for permanent 
cure w ill be much better if the surgeon who is to do the opera- 
hon can examine the patient before a specimen for biops\ is 
rcmo\ed so that he is able to determine the apparent extent 
cf the tumor and also to select the site from hich the speci- 
i^ncn should be remo\ed At limes the trauma resulting from 
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Fig- 1 (a) Postlrrartlnted basal-cell epithelioma of the outer thir 
upper and lower e\ollds and the outer canthus fixed to the orbital 
tl\a The lesion was rcmo\ed h\ surgical dluthcrin\ (b) j" • 
appearance fi\e months later There was no recurrence after six > 


the lemoval of the specimen makes it impossible to deteiminc 
how much of the enlaigement is the lesult of the liimoi an 
how much is the lesult of leaction fiom the tiauma caused n 
lemoval of the specimen This makes it difficult foi the sur 
geon to decide how widely to lemove the tumoi betond 'c 
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appaient maigin Sometimes, in lemovmg the specimen foi 
biopsy, the incision is placed so that it inteifeies with a 
pedicle flap or a lotation flap that might be employed m 
leparative pioceduie In othei woids, if a plastic opeiation 
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Fig- 3 (a) Postlrradlated basal-cell epltliellorm. of the din 

henci It ^^as nece««a,^ to remo^e the eje diameter (h) 

therm> The dura as exposed o\er an area ^ 5 cm n me <,^,|,„,(IIInrj 
operatlte sequestrum (c) Wound prellmlimr\ t\,l,e daps «iri 

abdominal flap uns elevated In The no^VpVrat deferl 

Joined together and brought up In st^^es to cin ^ the ,,routli 

(f) Postoperatlte appearance tno jears after remotal oi 

ultimately will be lequiied, the plastic suigeon should be con¬ 
sulted legal ding the tumoi befoie its lemoval, oi, bet ® ’ 

he should be allowed to lemove the lesion Cancer 
skin of the face may be a basal-cell epitlielioma, oi lo < 
basal-cell and a squamous-cell caicinoma ° 

of malignancy of a squamous-cell epithelioma usuallv ' ’ 

it occasionallj mav be high At times, one sees a squ 
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cell epithelioma that simulates a saicoma and g:io\\s \en' 
rapidli This hiie of tumor usually occuis in actinodermatitis 
^hich follo\\s irradiation ttTiile the micioscopic appealance 
indicates that this tj'pe of tumor is \eiw malignant, I ha^e 
neier seen a case in which the patient did not stav well aftei 
iride remoxal of the tumor with surgical diatheimi This 
tumor rarely metastasizes Adenocaicinomas of the mixed 
tumor ti’pe or of the cilindroma t\*pe mav occui in the paiotid 
region 



In tlie surgical management of malignant tumois of the 
face, either sharp dissection or electrocoagulation (suigical 
*liathonn\) ma\ be emploied tMien using these U'o methods 
of treatment, cancer of the face ma\ be dnided into four 
Proups 1 lesions i\hich permit of sharp excision and ^\hIch 
after e\cision, lea\e \\ounds that can be closed immednteU 
simple approximation of their edges, - lesions which per- 
fad of sharp excision and which after excision, lea\e wounds 
f^>at require the use of a skin graft foi repair ; lesions 
"hicli should be remo\cd b% surgical diatherni' and which 
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‘ifter electrocoagulation, leave small wounds that heal spon 
taneouslr br granulation and epitheliahzation (see Fig 1), 
jmdJ lesions which should be lemoved by suigical diatheim\ 
which, after electiocoagulation, leave extensive facial 
defects that requne some foim of plastic lepaii (see Fig 2) 

1 through 11 illustiate the treatment and plastic lepair 
ofOTMroftliefece 



5 Actinoderniatltis (precnncerous) of the rl^rht clietk nnd lacK 
Tlie affected tissue w as excised nnd replaced u 1th a full-thickness skin prafi 
(b) Postoperathe appearance Partial excision nnd ndeancenunt nap' 
aould reduce the size of the graft. 


The filst gioup includes small basal-cell and lov-giade 
squamous-cell epitheliomas of the face which have not been 
tieated pieviously and which aie so situated that piiman 
closuie of the wound is possible aftei wide lemoval of tlie 
giowth (see Figs 8 and 9) Foi instance, many small lesions 
situated about the forehead, eyelids, bps and cheeks can be 
tieated in this manner Also included in this gioup of tumoi’s 
are freelv movable adenocaicmomas of mixed tumoi t\pe m 
the parotid region 

The second gioup of tumois includes basal-cell and squa¬ 
mous-cell epitheliomas which aie large, which have not been 
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treated p^e\^ouslv, and which are supei’ficial and fieelv mov¬ 
able, after removal, howe\er, the resultant wound is too large 
to permit apppiovimation of the skin edges and, consequentlv, 
must be co\ered with a skin graft (see Figs 5 and 6) Either 




QCtlnoderrnatitls of both cheeks upper Up and chin 
crnft« epithelioma nhich were remoNed and replaced ItU 

ca.<»p ^ dela^ ed or tubed flap misrht ha^e bf^en emplo\ed In 

»• ffkin and the eubcunneou*: tissue would not 

\oj Po«topp^atI^ e appearance 


^ ^mlt this 


ree ull-thickness or sha\ed skin graft is emp]o\ed for this 
th > I prefer a fulI-thickness dissected graft If 

^ onuded surface is not too large, a fulI-thickness skin 
^^ra t obtained from behind the eai oi from the mastoid region 
preferable, because its color and textures are \er\ nearh 
full those of the skin of the face In larger areas, a 

skin graft from the supracla\icular region is 
^ recommended In some instances a more satisfactor\ 
•■^pair can be accomplished b\ means of a small pedicle flap 
° ^bin vhich IS ad\anced oaei the defect from the adjacent 
’'^'=ues (see Figs 4 and 11) 

’Hio third group of tumors includes small malignant lesiona 
■"bich arc of a high grade of malignancy or which recui after 
precious treatment, particularh irradiation therape 
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1 A \eiv eNt6nsl^G 

The fourth group of tumors ^ treated pieMOUsh 

.,„t tons of the face -''i* those sk.n cancels 

The most serious members of th gi _^ 
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the patient is well befoie the defect is lepaiied If this is 
done one can be leasonably ceitain that theie will not be 
lecuiience 


If the bone of the foiehead, skull oi malai legion has been 
destioyed, it may be possible to chisel away the sequestrum 
and allow granulation tissue to come up thiougli the iiomial 



ployed (see Fig 3) 


Complete piimaiy lemoval of caicmoma of the face is 
tial Examination of fresh frozen sections of tissue a 
time of the operation aids m determining the best 
In cases in which the tumor recurs and becomes fixed a 
irradiation, examination of fresh frozen sections is , 

determining the limits of the growth Bilateial dissec 
the submental and submaxillar v glands should be done i 
of squamous-cell epithelioma. Grade 2, 3, or 4, o , ^ 

hp or cheek The time of repair of the „rc- 

should depend on the nature of the growth and on U ^ 
vious treatment Irradiation, if used at all, should 
ondary piocedure 



EPISTAXIS * 

J H Ogura, !M D , and B H Senturia M D , 

St Louis, Mo 

INTRODUCTION 

The literature on epistaxis contains manj^ case reports and 
descriptions of various preferential techniques foi handling 
nasal hemorrhages’"’® There ha\e been, however, feu com- 
prehensue studies uhich consider the anatomv, hlstolog^ and 
patholog} of epistaxis as it relates to the clinical problem 

It IS the aim of this stud} to evaluate the incidence, cause 
and control of nasal bleeding seen in a large hospital center 
"here both children and adults uere observed 


ANATOMI 


The most frequent bleeding site on the septum is located 
on the extreme anterior inferior portion of the nasal septum 
and is known as Little’s or Kieselbach’s area t The vascular 
plexus of Little’s ^rea is composed of various sized arterioles, 
eapillan and venous channels within the mucous membrane 
This plexus IS supplied bv the nasopalatine branch o le 
'sphenopalatine arter}, the terminal branches of the descen 
>np palatine and superior labial arteries, and the branches ol 
tile anterior and posterior ethmoidal arteries (see ip 
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Bleeding fiom the lateial nasal wall has leceived insufficient 
attention in the liteiatuie, so a leview of the vasculai supph 
of the lateial nasal wall is piesented in some detail The 
antenoi and posteiioi ethmoidal aiteiies supply the anterior 
and supeiioi parts of the lateral nasal wall, while the branches 
of the sphenopalatine aiteiy distiibute themselves to the pos 
teiioi and infeiioi poitions 
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Bumham'*® has investigated and descnbed in gieat detail 
the distribution of the blanches of the sphenopalatine arteiy, 
VIZ, a, the mfeiioi tuibinate, h middle tuibinate, and c naso¬ 
palatine arteiies 

(I The inferioi tuibinate aiiieiT couises downwaid and foi- 
'\ard in the periosteal layer, giving off vaiiable branches to 
the common meatuses “N^Tien it reaches the posterior tip of 
the inferior turbinate, thiee terminal vessels are given off 
and pass through bony canals, emeiging at the central one- 
fifth of the inferior turbinate bone These three canals with 
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then contained vessels aie as follows 1 The canal foi the 
antial vessels passes along the junction of the infeiioi turbi¬ 
nate with the latei al nasal wall, and is patent along its upper 
nasal boidei, 2 The supeio-medial canal lies below the antral 
canal and teiTninates anteiioily on the medial suiface of the 
infeiioi tuibinate, 3 The infeio-lateial canal lies immediately 
below and emeiges on the lateial suifaces of this bone (see 
Fig 2) 

b The middle tuibinate arteiy leaves the sphenopalatine 
aiteiy and reaches the undei suiface of the middle turbinate 
At the junction of the posterloi and middle thirds it enteis 
a bony canal and breaks up at the central one-fifth of the 
middle turbinate to give the following constant teinimal 
blanches of this aiTeiy 1 a lateral branch to the lateral sur¬ 
face of the turbinate, 2 a medial branch to the medial surface, 
and 3 an inferior branch which courses along the inferior 
border of the turbinate (see Fig 3) There is also a fourth 
variable branch supplying the region of the bulla winch may 
aiise near the sphenopalatine foramen 

c The nasopalatine artery leaves the sphenopalatine fora¬ 
men and courses along the attachment of the middle tuibinate 
supplying posterior ethmoidal cells Branches are given off to 
the anterior inferior face of the sphenoid sinus, to the nasal 
septum, to the sphenoid ostium, and to the superior tuibinate 

HISTOLOGY AND PATHOLOGY 

At the nasal vestibule theie is a tiansition from the 
skin of the lip to the nasal mucosa The epithelium of the 
nasal portion of the vestibule is similar to the skin of the 
lip Central to this there is a narrow but variable area o 
nonkei atinized squamous epithelium lacking ban and glands 
Vascular tufts resembling flat topped papillae which arc pics- 
ent towards the external oiifice become tall and slender as tie 
nasal mucosa is approached Each of the terminal points o 
these papillae contain a capillaiy loop which arises in tie 
highly vascularized corium and comes to he against a thin 
basement membrane Tire basement membi ancs become pro- 
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thinner as the capillan comes into close apposition 
"•th the opithehiim until thc\ can no lonper be sepamtod 
'•'divKtu^ij^ The capillar\ tuft is accompanied initinlh In 
<'<'nnecti\c tissue fibrils nhich arc lost as the \ossel approaches 
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then contained vessels aie as follows 1 The canal foi the 
antial vessels passes along the junction of the infeiioi turbi¬ 
nate with the lateral nasal wall, and is patent along its upper 
nasal bordei, 2 The supero-medial canal lies below the antral 
canal and terminates anteriorly on the medial surface of the 
inferior turbinate, 3 The infero-lateial canal lies immediately 
below and emerges on the lateral surfaces of this bone (see 
Fig 2) 

b The middle turbinate artery leaves the sphenopalatine 
artery and reaches the under surface of the middle tuibinate 
At the junction of the posterior and middle thuds it enters 
a bony canal and breaks up at the central one-fifth of the 
middle turbinate to give the following constant terminal 
branches of this artery 1 a lateral bianch to the lateral sur¬ 
face of the turbinate, 2 a medial bianch to the medial surface, 
and 3 an inferior bianch which courses along the inferior 
border of the turbinate (see Fig 3) There is also a fourth 
variable branch supplying the region of the bulla which may 
arise near the sphenopalatine foramen 

c The nasopalatine artery leaves the sphenopalatine foia- 
men and courses along the attachment of the middle tuibinate 
supplying posterior ethmoidal cells Blanches aie given off to 
the anterior inferior face of the sphenoid sinus, to the nasal 
septum, to the sphenoid ostium, and to the supeiioi tuibinate 

HISTOLOGY AND PATHOLOGY 

At the nasal vestibule there is a transition fioni the 
skin of the hp to the nasal mucosa The epithelium of the 
nasal portion of the vestibule is similai to the skin of the 
lip Central to this there is a narrow but vaiiable aiea o 
nonkeratmized squamous epithelium lacking hair and glands 
Vascular tufts resembling flat topped papillae which are pres¬ 
ent towards the external orifice become tall and slender as c 
nasal mucosa is approached Each of the teiminal points o 
these papillae contain a capillary loop which aiises m c 
highly vascularized coiium and comes to he against a n 
basement membrane The basement membianes become pro 
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The relati\e absence of inflammation, the poor healing and 
the presence of deep venous plexus tluombosis led Dohlman 
to beheie that there weie important “endogenous factois” in 
addition to exogenous factois wliich contnbute to the initia- 
hon and recurrence of nasal bleeding 

CAUSAL FACTORS IN EPISTAXIS 

It IS be\ond the scope of tins report to discuss the nianv 
factors ln^ olved in the etiologv of epistaxis, therefore, onh 
the more common diseases with associated epistaxis aie listed 

-4 Inflammaton 

1 Acute coi-\-za (^^golous blowing) 

•? Rhinitis sicca 
3 Ozena 

^ Traumatic 

1 Fracture of nose 

~ Ulceration of septum due to picking 

3 Post-operatn e 

4 Instrumentation of sinuses 
3 Foreign bodies 

C ^lechanical 

-t De\ rated nasal septum 
3 Nasal pohiis 

^ Disturbances of Circulation 
1 H\-pertension 
~ Arteriosclerosis 

3 Nephritis 

4 Telangiectasis 

^ Blood D\ scrasias 
-t Pol\ crthemia 
~ Leucemia 

^ Purpura hemorrhagica 
-j Hemophilia 
' Splenic anemia 
3 Anemias 
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the surface Stiatum geiminativum is clearly lecognizable 
above the basement membiane, indicating that the capillan' 
loops he below the deepest layei of the epithelium piopei In 
some cases the epithelium may be so thin that theie maj be 
only several cell layei s between the capillary loop and the 
suiface of the epithelium « 

The nasal mucosa which bordeis this tiansitional zone is 
in even closei lelationship to the vasculai system The epi¬ 
thelium IS pseudo-stiatified columnai and is composed mainh 
of mucus pioducing cells and a few nonciliated columnai cells 
In the tunica piopria, simple and bifuicated capilIaiT loops 
extend diagonally up to and possibly into the epithelium At 
the most supeificial aiea the teiminal capillaiy loops he 
diiectly between the columnai cells oi beneath the mucus 
pioducing cells 

Dohlmam- consideied it impoiiant to deteimine whether 
tlieie was a pathologic explanation foi bleeding from Little’s 
aiea Biopsy specimens were obtained fiom patients who 
bled habitually fiom Little’s aiea and the specimens sectioned 
seiially in oidei to secuie pathologic evidence in epistaxis 
Fiom these sections a plastocene model was constiucted 

In one of Dohlman’s cases, a biopsy was taken fiom a 
patient who had bled thiee weeks previously and had had no 
pievious local treatment Histological examination levealed 
a thiombus on the surface of the outei wall of the vessel and 
over a small pait of the endothelium The remaining endo¬ 
thelium was intact There was little if any mflammatoir 
reaction A remarkable absence of healing was present, m 
view of the fact that the bleeding had occuned three weeks 
previously In another case of a healthy woman who had bled 
for several days, serial sections of Little’s area revealed a 
torn blood vessel filled with a thiombus This vessel nas in 
connection with a deep tin ombosed venous plexus Round cc 
infiltration was present around the superficial thiombus In 
several places, the epithelium rvliich coveied the capillaries 
seemed altered and thus offered pooi piotection to the capil¬ 
laries 
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The relative absence of inflammation, the poor healing and 
the presence of deep venous plexus thrombosis led Dohlman 
to believe that thei e wei e impoi'tant “endogenous factors” in 
addition to exogenous factois winch contiibute to the initia¬ 
tion and recuirence of nasal bleeding 

CAUSAL FACTORS IN EPISTAXIS 

It is beyond the scope of this leport to discuss the many 
factors involved m the etiology of epistaxis, theiefoie, onlv 
the moie common diseases with associated epistaxis aie listed 

A Inflammatory 

1 Acute coi-yza (vigorous blowing) 

2 Rhinitis sicca 

3 Ozena 

S Tiaumatic 

1 Fractuie of nose 

2 Ulceration of septum due to picking 

3 Post-opeiative 

4 Instrumentation of sinuses 
0 Foreign bodies 

C Mechanical 

1 Deviated nasal septum 

2 Nasal pohTis 

D Distuibances of Ciiculation 
■t H\ pertension 

2 Arteriosclerosis 

3 Nephritis 

4 Telangiectasis 

F Blood Discrasias 
■? Poh cilhemia 

2 Leucemia 

3 Pui-puia hemonhagica 

4 Hemophilia 

' Splenic anemia 
3 Anemias 
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F Infectious Diseases 

1 Rheumatic fevei and iheiimatic heait disease 

2 Seal let fevei 

3 Whooping cough 
Jf Smallpox 

5 Diplithei la, nasal 

6 Typhoid and paiatyphoid fevei 

G Gianulomata 

1 Tubeiculosis 

2 Syphilis (Gumma of nose) 

(Congenital syphilis) 

3 Lupus eiythematosus 

H Neoplasm 

1 Benign 

2 Malignant 

I Vitamin Deficiencv 

1 Scuivy 

2 Vitamin K deficienc\ 

J Miscellaneous 

1 Metabolic disease 

2 Livei disease 

3 Vicaiious mensti nation 

4 Chemical poisoning (Chiome, nieicui\, phospiioitts) 

5 Salicylism 

6 “Endogenous factois ” 

METHODS PROPOSED FOR THE CONTROL OF NASAL HEMORRHAGE 

Because of the dispaiity of methods used foi the contiol of 
nasal hemoiihage, only an outline of the tecliniques viH 
piesented 
I Medical 
A Piessuie 

1 Piessuie pack (cotton oi vaseline gau/e) 

2 Ti action pack (Beavis') 

3 Intianasal balloon (Ste\ens ), (Fold ) 
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B Coagulants 

1 Thiombm (Tidiick, et al*), (Stevenson ), (Fox ) 

2 Fibnnogen (Efflei') 

3 Hemoplastin (Biovti') 
i Coagulin (Blown'") 

5 Claudin (Blown") 

6 Vitamin K 

7 Koagumin 

8 Salt pork (Cone") 

3 Absoibable sponge 

10 Oxvcel (Housei’“) 

C Vasospastic Agents 

1 Adienalin 

2 Posterioi pituiteiv extiact (McLauiin”’-) 

3 Foiced inspiiation (Dundas Giant”) 

4 Ice 

B> Cauteij 

1 Chiomic acid 

2 Silvei nitiate (Littel”) 

3 Trichloi acetic acid 

4 Electiocoagulation 

E Scleiosing Agents 

1 Quinine lactate (Monson' ) 

2 S^lnasol (Fox") 

1 Ten pei cent phenol in almond oil (Asheiton' ) 

4 Fi\e pel cent quinine in methane (O’Kane' ) 

F lontophoiesis (Beck") 

E Radium (Scab), (Weiss') 

E Unknov n 

1 0\aiian hoi mono (Connell ) 

Viper \enom (Higgins d al ) 

1 i^Ioccasin \enom (Goldin ui'), (Dack ) 

Surgical 

1 Subnuicous i ejection (Iliinc\ ) 
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B Submucous elevation (Lyman) 

C Ligation 

1 Anteiioi ethmoidal ai’teiy (Goodyeai"'”), (Wind 
ham-®) 

2 Septal blanch of superioi labial aitery (Rosen 
void®®) 

3 Intenial maxillaiy (Hiisch®') 

If ExteiTial caiotid (Hyde®®), (McKnight®®), (Abra¬ 
hams®'*), (Ha-wthoine ®®), (Biickei*®®), (Johnson®), 
(Baikei®®), (Spai-Hallbeig®®) 


HOSPITAL SURVEY OF EPISTAXIS 


A suivey ■was made of the hospital lecoids of all cases o 
epistaxis admitted to Baines Hospital and Childieii’s Hospita 
between 1928 and 1942 The study compiised 88 adult cases 
and 48 childien’s cases Only those lecoids weie utilized m 
which complete examinations had been made and accuia e 
data obtained In all cases a diagnosis of epistaxis, seveie 
enough to lequiie hospitalization, was established with le 
exception of some of the childien’s cases where epistaxis 
occuiied incidental to hospitalization foi iheumatic fever or 
iheumatic heait disease Foi pui poses of analysis, the cases 
weie divided aibitianly into the following thiee age groups 
1 childien’s gioup (undei 15 yeais) , 2 young 
(between the ages of 16 and 40) , and 3 an oldei adu gr 
(behveen 40 and 80 years) 


It will be shown that theie aie impoitant diffeiences 
the three groups with lespect to site of bleeding, etio opy < 
type of theiapy demanded 


In Chart 1, it is seen that in the hvo adult gioups ijci 
dence of epistaxis among males was highei ‘ 

females It is particulaily striking in the oldei ^ re 

This IS in contrast to the children's group where 
somewhat moie affected than males This may 
in part by the fact that rheumatic fever and rheumatic 
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TABLE 1 LATERAEIZATIOX OF BLEEDING IN RELATION TO 
AGE GROUPS 


Lateralization 

n-15 'ir5 

Number of Ca*:*^*: 

15-40 \ rs 

lo-sn Yr« 

Left Side of Nose_ 

_11 

21 

27 

Right Side of Xose_ 

_s 

12 

15 

Bilateral_ 

_14 

6 

4 

Side Not Stated_ 

___15 

3 

0 

Total.. 

_4S 

42 

46 


table 2 CLINICAL DIAGNOSES ASSOCIATED U ITH EPISTAXIS 
Clinical Diagnoses Number of r’n^n*^ 

Rheumatic Fe\er (Acti\e)_ _ 16 — — 

Rheumatic Heart Disease (InactUe) 8 — — 

H'pertenshe Cardloeascular Disease — ’ ' 27 


Generalized A ascular Sclerosis 
Chronic Glomerulonephritis „ 
Leucomla (All Forms) _ „ 

\plastlc \nemia___ 

Tehnciectasls__ 

Rbrpura Hemorrhagica _ 
Granuloma of Turbinate 
Rla-^ma Cell Maeloma 
'’Phenoethniold Carcinoma 
‘''Phlllo (Congenital or Actiee) 
Infectlou*: Mononucleo«l“ 

''laxllHi-^ ‘^Iniiclil-; 

D^an Nor<llo Irrigation for Dlagno^ 

' Ir» ilif CJlrUrnl iM'ikno*.*' 

‘ ln<-lu Ir,i In tlilr tnblr 


— 1 — 

— 1 — 

1 1 — 

_ — 1 1 

— — 1 

1 1 — 

— 1 — 

— 1 1 

. A 

n«rt uiir iTfi' Ii I[i nv|. u r 


ita, 
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TABLE 3 LOCATION OF BLEEDING IN RELATION TO AGE GROUPS 


Bleeding Site 

Is umber of Cases 

0-15'irs 15-10 Irs 10 

SO rd 

Little s Ai ea _ _ „ _ _ 

48 

30 

20 

Inferior Meatus, Anterior „ _ 

— 

3 

2 

Inferior Meatus, Posterior 

— 

— 

6 

Inferior Turbinate, Posterior 

— 

3 

1 

Middle Meatus, Posterior _ „ _ 

_ — 

4 

6 

Middle Tuiblnate, Posterloi- 

_ — 

1 

1 

Superioi Aleatus, Posterior _ _ 

— 

— 

2 

Posterior (Exact Site Not Stated) 

- — 

1 

10 

Posteiior Septal Spui 

— 

— 

4 


•Multiple Bleeding Points explain discrepancy In totals 
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CHART I 

;X Distribution of Epistaxis in Delation to Age Groups 



5-15 YRS l5-40yRS- 40-SOyRS. 


H □ 

MALES females 


tii'^ease which are responsible in this studi for 50 per 
of the cases of epistaxis in the children’s group affects 
females tw ice as often as males 


Chart 2 shows that in this sur\e\ the problem of 'e\eie 
epi'=ta\is in a hospital is most often encountered in induiduals 
^tween fne and 25 a ears This finding is i elated no doubt 
the liigli incidence of rheumatic feaer in \ounger induid- 
Tile incidence then tapers off and remains uniform in 
'oung adult group There is some increase bc\ond the 
Pe of tO and a sharp drop past the age of 75 It is interesting 
to noic (sop Table 1) that in this stud\ bicediiic occurred 
often from the left side of the nose in all a"e group": 
•\ltnough this diffeience is slight in the children c group the 
I n fioriinance is \er\ marhed in the adult group 
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CMART I 

Distribution of Epistakis According to Age 



Table 2 lepiesents a summaiy of all of the clmica lag 
noses wluch were available at the time of this study 
might be piesumed to beai a causal lelationship to 
epistaxis Those cases in which the clinical diagnoses 
uni elated to epistaxis weie not included m this table 


In the childien's group, active acute iheumatic feiei and 
inactive iheumatic heait disease lepiesented 50 per 
the cases (24 out of 48 cases) Recuiient bleeding ''as 
as common in the active phase as in the inactive s 
iheumatic heait disease Leucemia was the ^ 

in foul cases, congenital syphilis and puipuia lemoi 
each accounted foi a single case 


Among the cases in the two adult gioups, the ‘ 

diathesis did not account foi a single case of epis < 
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the \oung adults, hypertension was noted in se\en cases, while 
injhe older adults this number was significantly increased 
(27 cases) As would be expected, geneialized \ascular scleio- 
sis predominated in the oldei adult gioups (28 cases) In 
addibon a variety of associated clinical diagnoses was noted 
Ill both adult gioups 


n eialuating the site of bleeding (see Table 3), it was con- 
si ered desirable to classify bleeding as anterioi oi posterior 
jn ongin, as i\ell as the usual designation of lateral and sep- 
a , therefore, the nasal fossae weie aibitiaiily bisected bv a 
vertical plane, draivn approximately between the anterior and 
posterior tips of the inferior tuibinates 

In the children’s group, all bleeding as anterior and septal 
ot a single case occurred from the lateral nasal v all or from 
the posterior half of the nose 

In the loung adult group, approximatelv 80 pei cent of all 
^ ing occurred from the anterior part of the nose The 
^niaining cases were posterioi in origin from the region of 
•n erior and middle turbinates and the middle meatus 

In sinking contrast, bleeding in the older adult group is 
s enor m ongin in over half of all cases TwenU-tv\o cases 
anterior bleeding and 29 posterior sites of bleeding were 
isened Anterior bleeding was almost alwa\s septal and 
'^na \ arose from Little's area With the exception of four 
bleeding which originated fiom posterior septal spuis, 
posterior bleeding de\eloped from the lateral nasal wall 
0 inferior, middle and superior meatuses were the prinian 
OS of this bleeding (13 cases) , in 10 instances, the exact site 
ns not stated The inferior and middle turbinates were each 
‘"'ohcd in one case 


TREATMENT 

'nic following were the methods of treatment used 
^ •interior nasal packing (cotton, cotton saturated with 
ndrenalin, \asehne gauze tannic acid and adrenalin 
nnd salt pork wedges) 
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2 Post-nasal packing 

S Cauteiization (chiomic acid tiichloiacetic acid, silier 
nitiate and electiocauteiy) 

4 Submucous elevation and submucous lesection 

5 Ligation of external caiotid 

6 Caldwell-Luc opei ation 

Regal dless of the type of packing used, anteiioi nasal pack¬ 
ing was usually effective m conti oiling anterioi nasal bleed 
ing Similaily, cauteiization by chemicals oi electrocauten 
effectively sealed off the bleeding vessel when the bleeding 
point was localized and accessible 


Submucous elevation was peifoimed in nine childien These 
cases were obseived foi a varying period of six months to two 
yeais In seven cases bleeding did not letuin duiing this 
period of obseivation In the eighth case bleeding was ieduced 
in fiequency In one case theie was inadequate follow-up 


Submucous resections weie done foi intiactable septal spur 
bleeding in one adult undei 40 yeais and one over 40 years 
with good results foi the duiation of hospitalization In one 
case of bleeding fiom the maxillaiy sinus, a Caldweil-Ltrc 
was necessary foi conti ol of the hemoiihage Ligation of the 
external carotid aidieiy effectively conti oiled posteiioi bleed¬ 
ing in foul instances aftei all othei measuies had failed 


In some cases of nasal hemoiihage, adequate control of the 
bleeding could not be obtained without the use of a post-nasal 
pack employed in conjunction with anteiioi packing Post¬ 
nasal packing was not lequiied in any of childieli’s cases, 
but was necessaiy in the young adult gioup in thiee of tw 
nine cases with posteiioi bleeding In the oldei adult group, 
however, a combination of post-nasal and anteiioi packing 
was lequned in 16 of the 24 bleedeis 


Otitis media is an impoitant possible complication " "o 
may lesult fiom nasal packing This occuiied in 
case in each age gioup wheie anteiioi packing alone 
used (thiee out of total 103 cases) In contrast, when pos 
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nasal packing \\as used, the incidence of otitis media nas 
higher In the young adult gioup, two of the nine cases 
de\eloped otitis media In the oldei adult gioup, two of the 
16 patients de\ eloped otitis media when the posteiior packing 
i\as allowed to lemain in place for five dajs 

DISCUSSION 

In eialuating the incidence, causes, location and contiol of 
epistaxis, it IS essential that cognizance be taken of ceitain 
data not included in this study The incidence of bleeding 
reported here represents a hospital case stud\ and does not 
necessarili take into account the mild to moderate bleeders 
treated at home or in the office 

Ftfh pel cent of recurrent epistaxis in the hospitalized 
children was associated with active oi inactive rheumatic 
heart disease Thus, in iheumatic children, bleeding ma\ be 
•'fi inipoitant otolaijugologpc pioblem The high incidence of 
cpista\is among childien in this studi is a result, at least in 
P'lrt, of the large number of rheumatic fe%er cases obsened 
•n St Louis Children’s Hospital It is our impression that in 
prnate practice there is also a higher incidence of epistaxis 
'fi children than in adults It is not to be assumed, therefore 
I'at epistaxis occuriing in childien is pathognomonic of 
f eumatic fe\er, however, rheumatic feier should not be 
o'erlooked when epistaxis is associated with geneialized s\s- 
tcmic complaints 

Jn this hospital stud\ v e did not find an association of 
epistaxis and iheumatic heart disease in the \oung adult oi 
ejdor adult cases This would appear to suggest tint nasal 
Holding docs not occui ficquenth among adult rheumatics 
ec if It docs occur, it is easiU conti oiled b\ the patient oi 
plu<;ician in charge of the cardiac pioblcni and is tiicrc- 
^^re not coded and filed as a principal diagnosis 

In the older adult group bleeding is ficquonl!\ associated 
' ‘hi lupcrtcnsion and generihzed \asciilir sclcio<=is m this 
It IS shown that well o\cr 50 per cent of those indi- 
'“hi-’N in this age group entering tlie lio-^pit.ii witii nasal 



768 


OGURA &. SENTURIA EPISTAAIS 


bleeding have hypertension * The obvious conclusion follows 
that in uncomplicated bleeding of oldei individuals lijper- 
tension is to be suspected When bleeding occurs in this older 
gioup it is posterior in origin in moie than half of the cases 
In contiast, bleeding is invaiiably antenoi in children We 
aie unable to account foi this diffeience unless it is i elated 
to hypeitensive (and) or degenerative changes in the complex 
vasculai distribution of the posterloi lateral nasal xvall as 
described so well by Buinham The larger artenes of the 
lateral nasal wall are at least in part of then course in a 
1 datively exposed position beneath the mucosa of the common 
meatuses and the middle and inferloi turbinate region It is 
conceivable that at such points, where the vessels are super¬ 
ficial and weakened by degeneiative changes, that severe hem 
oiihage can easily occur 

There is insufficient data in the liteiatuie or in this sur¬ 
vey to explain satisfactoiily spontaneous uncomplicated nasal 
hemoiihage in otheiwise nonnal children oi young adults 
We do not under estimate the possibility that “endogenous 
factors” may play a role in this group, as suggested bv 
Dohlman 

It would appear simpler to consider the following hypothe¬ 
ses, however Overdrying of the nasal mucosa, c ff , following 
upper respiratory infection, may cause crusting and scaling of 
the thin epithelium in Little’s aiea As a result of loca 
trauma associated with vigorous blowing oi picking of the 
nose, the few cell layeis of protecting epithelium niav be 
removed, damaging the supeiiicial vascular plexus It can e 
visualized from the plastocene model by AK'eides and from 
Dohlman’s sections, how iiiegiilai and incomplete thionibosis 
of the capillary loops and venous channels would then icsu 
in ineffective control of bleeding and predispose to pool iC‘ 
ing and recurrent epistaxis 

Post-nasal packing in combination vnth anteiioi packing is 
frequently necessary for control of posterloi lateral nasal wa 

•Tho American Heart Association ‘Standards for Inpirtensloa "'t' “ ' ' 

In our stud> 
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bleeding As a complication, otitis media, hemotjTnpanum, 
nasopharjTigeal abscess and osteomyelitis’® maj^ occur Since 
the introduction of chemotherapy, and antibiotics, these com¬ 
plications have been less frequent 

The accessibility of the bleeding site determines to a laige 
degree the effectiveness with which hemostasis can be applied 
Thus anterior bleeding is controlled much more leadiK than 
posterior bleeding The tjqie of bleeding usually encountered 
in children is a capillary oi venocapillarj’^ ooze which is ante¬ 
rior and septal in position, and, therefore, readilv controlled 
Epistaxis in children is rarely severe enough to cause shock 
Brisk bleeding is more common in adults and is posterioi in 
origin, hence more difficult to contiol than anteiioi bleeding 
As a consequence it is frequentlj' noted that nasal hemoirhage 
in the adult group may be so severe and so difficult to contiol 
as to produce shock and tin eaten the life of the patient 

ft appears that the effectiveness of the antei lor nasal pack 
ifopends more on mechanical pressure than on the natuie of 
the packing agent Chemical cautei ization usualK effectneU 
seals the offending vessel ^\hen the bleeding point is leadih 
localized and accessible This assumes that the bleeding must 
ba\e been stopped befoie the cauterizing agent is applied 
Elecliocauterization vas effectne in those cases in vhich busk 
bleeding could be Msualized but not controlled b\ simpler 
means 


Submucous elevation is a highh salisfactoi\ proceduio for 
controlling recurrent, antoiior septal bleeding in children 
Tills procedure vas successful in e\ei\ case where packing oi 
cauterizing agents failed to preaent recuirenl bleeding It is 
a mattei of speculation whether tlie oporalne intei\ention m 
'omc wa\ altois the \ascular supph to Little's area The ele¬ 
vation of the mucosa maa change the supporting framework 
of tile \csscl iaiid interiupt some of the blood supph to the 
•mterior nasal septum Likewise, inti-actable bleeding o\oi i 
^pur maa bo offcctnela controlled ba a submucous re- 

'Mion 
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Ligation of the external caiotid aiteiy is a life-saving pio 
ceduie, and was lesorted to as a last measuie, in those cases 
wheie all othei pioceduies failed to contiol nasal bleeding 

SUMMARY AND CONCLUSIONS 

1 A biief leview of the anatomy and histopathology of tlie 
nose, the causal factois of epistaxis, and the pioposed 
methods foi conti oiling nasal hemoiihage aie piesented 

2 A suivey was made of the available lecoids of all cases 
of epistaxis hospitalized duiing a 14 yeai peiiod The 
cases were divided aibitiaiily into thiee age gioups 
1 childien’s gioup, 48 cases, 2 young adult gioup, 42 
cases, 3 oldei adult gioup, 46 cases 

3 The incidence of epistaxis was gieatei among males in 
the two adult groups Among childien, females were 
affected moie often 

4 The incidence of epistaxis was gi eatest between the ages 
of five and 25 yeais 

5 Epistaxis was piesent in 50 pei cent of childien vith 
active rheumatic fevei oi inactive iheumatic lieait dis 
ease 

6 Approximately 60 pei cent of all epistaxis in oldei adults 
occuiied in patients with hypertension and geneialized 
vasculai sclerosis 

7 In evaluating the site of bleeding it was consideied desir¬ 
able to classfy its origin as anteiioi or posteiioi, as veil 
as septal or lateral 

8 Epistaxis in children was always anterior and septal In 
the young adult group approximately 80 pei cent oc¬ 
curred anteriorly, and was predominantly septal Twen¬ 
ty per cent of the cases were posteiioi and lateial 

9 In striking contrast, over half of the oldei adult nn-^al 
bleeding was posterior and lateral in origin Anterior 
bleeding in this group was almost ahvays septal 
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10 The usual methods of hemostasis foi anterioi nasal bleed¬ 
ing, e g, anterioi nasal packing, electrocoagulation and 
chemical cauterj, controlled single instances of bleeding 
but did not prevent recuiient episodes Recuirent epi¬ 
sodes m children weie conti oiled effectnely b\ sub¬ 
mucous ele\ation 


11 A combination of post-nasal and anterioi packing vas 
necessarj in a higher peicentage of posteiior bleeding 
in the older adult group This vas requiied in a smallei 
number of the \oung adult gioup and was not utilized in 
an\ of the childien 


12 Otitis media frequentlj complicated post-nasal packing 
This rareh occurred follo\\ ing anterior nasal packing 

11 Ligation of the external carotid arterj vas occasionalh 
n hfe-sa\nng piocedure in the contiol of epistavis 
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34 Ann \H VMS B H Ligation of External Carotid Arterv for Per-v' 
ent Nasal Hemorrhage Arch Otolaryngol 8 29, Julv 1928 

35 HvwTiionM A T Ligation of the External Carotid Arterj I" 
Control Nasal Hemorrhage Ta Med Month, o7 3i0 Sept, l'uU 
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3G Beickeb. S Severe Nasal Hemorrhage Due to Infraction of Middle 
Turbinates The Laht^goscope, 42 735 Aug 1932 

3i JoHvsov, M C. and Foster M E Ligation of the External Caro 
tid Arterv for Traumatic Nasal Hemorrhage Ann Otol, Rhino! and 
Lor! ngol^ 42 5S8, June, 1933 

3S Bapkeii. G N Serious Epistaxis Jour Laryngo! and Oto! 58 293, 
July iq43 

33 Spab. a. a., and HALLnEnc, O E Severe Epistaxis and Its Manage- 
inent Report of 11 Cases in Which the External Carotid Artery 1\ as 
Ligated Ann Otol^ Rhino! and Laryngo! 56 141 Mar l'*47 

H H An Anatomic Investigation of Blood Vessels of 
Nasal M^all and Their Relation to Turbinates and Sinuses 
■'Our Laryngo! and Oto! , 50 569 Aug 1935 

-^LyTmEs Kuirr The Relationships of Blood Vessels to Epithelium 
Nasal Vestibule Zischr f iliLroshop Anatomtshoforschung 22 73 

Gostv The Origin of Nasal Bleeding Acta Otoiari/noo! 

D Littles Area Or the Locus Kisesselbachii Jour 
‘ °’^Vngo! and Oto! 29 21 1914 


AMERICAN BOARD OF OTOLARYNGOLOGY 

The American Boaid of Otolai%npologx will conduct the 
follow inp examinations in 1950 

Ian 8-11, in New Orleans, La, at the Hotel St Charles 
^Ia\ 17-20, in San Fiancisco, Calif at Hotel Mark Hopkins 
fict II, Chicapo, Ill at the Palmer House 

for further information addicts Dr Dean M Lierle T_ni- 
'‘-rsit\ Hospital Iowa Citt Iowa 



THE HUMAN EAR AS AN ANALYZER OF SOUND 

Joseph A Sullivan, M B c C Gotlidb M A, Ph D , 
and W E Hodges, M A Sc , 

Toionto, Canada 

INTRODUCTION 

The ability of the human eai, imdei ceitain conditions, to 
lesolve complex sounds into then component fiequencies is 
well known This papei desciibes a method wheieby this 
lesolution is quantitatively demonstrated The method makes 
use of a complex tone geneiatoi in which the haimonies of 
the fundamental frequency of the complex tone can be can 
celled Subjectively, the ear is able to judge quantitative]! 
when any one of the harmonic components has been elimi 
iiated 

Any complex tone may be considered as being made up of a 
set of pure tones which are harmonics of the fundamental 
frequency of the complex tone and which have amplitudes 
which are characteristic of the quality of the sound Foi 
example, we may consider an earphone vibrating so that it is 
abruptly excited for a certain time (known as the pulse diiia- 
tion), and then abruptly turned off, the whole process beinp 
repeated at a given rate (the pulse leciiiience fiequeiici) 
The mathematical treatment or Fouiiei analysis shows that 
the acoustic wave produced by the earphone is equivalent to a 
fundamental pure tone at the pulse recurlence fiequencv, plus 
a set of harmonics of this frequency The amplitudes of the 
successive harmonics vary peiiodicallv at a rate delei mined 

•rrom the Depnetment-? of Ph>slcs and Otolnr> ng-olopj Cn0<r'<(0 
Toronto Toronto Canada , ^ 

ndltorf* Vote This rectt\cd In I^ar\npo'icop* Office atufnit'pf <i 
publication April 1 
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b\ the ratio of the pulse duration to the peiiod of the funda¬ 
mental Thus, if the pulse is on for one millisecond and off 
for four milliseconds, mathematical treatment shows that the 
5th, 10th, 15th, etc, harmonics are completely absent There 
IS also a regular decrease in the amplitude of the higher hai- 
monics, so that eventually the high fiequencies are present in 
negligibh small proportions 



f - I 

deck 0 ofren cf Cempiti Tone &f^cretet 

APPARATUS 

f*!? 1 shows the block diagram of an appaiatus foi gen¬ 
erating in an earphone a recetangular wa\e form of \ariable 
•eight, duration and recurrence rate The production of pulses 
of rectangular wa\e form is accomplished electricalh using 
0 multnibrator controlled b^ an audio frequenc\ oscillator In 
■•fidition, a mechanism is proMded wliereb% theie can bo added 
fo the complex tone an\ one of the harmonics at arbitnr\ 
phase and amplitude 

E'en with the finest qualit\ earphone, the pulse is distoited 
•u the transformation from an electrical to an acoustic wa\c 
’•ud With a poor qualit% earphone the acoustic wa\c produced 
'•‘^■'rs no resemblance to a rectangular pulse The recener 
oho^tn was a \5 estern Electric T\pc 711-A The acoustic out¬ 
put could bo examined \ isualh b\ me ms of a sound pressure 
r coii«:i<;ting of a Western Electric T\po njO-A. condenser 
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microphone, a Sanboin Type 43-145 pieamphfier and a cathode 
ray oscilloscope * The eaiphone was coupled to the sound 
piessuie metei by a cylindrical cavity, 6 cc in volume, vhich 
IS appi oximately the volume of the external eai canal At all 
frequencies above 200 cps and at all pulse widths used, the 
sound wave form was lectangnlar Using the General Radio 
Wave Analyzei, Tjrpe 736-A, an analysis was made of the 
electiical output of the sound piessuie metei foi six pulse 
widths having a lecuiience fiequency of 200 cps The uaie 
stiucture was as calculated foi such pulses, and in most cases 
40 01 moie appieciable hai monies weie piesentf 




Fig 2a shows a pulse five milliseconds in duiation at 20 
cps ivith the fundamental 180° out of phase, and Fig 2 
shows a 400 cps pulse of one-fourth millisecond duration, 
with the second haimonic exactly in phase The complete 
haimionic analysis of a typical pulse is given in Table 1 
tests weie earned out in one of the quiet looms of the Depar 
ment of Physics, Univeisity of Toionto 

•The response of this sjstem Is llat to 6000 cps nnd Is down 3 db st 

tF n Terman Radio Enplncers Handbook p 22 Xew Tork and Lend 
McGraw-Hill Book Co lets 
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TABLE 1 

harmonic analysis of typical complex tone 


\n 
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Volta sre 
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b\ 
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Xo 
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F'^eque-nev 
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30 

765" 
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7936 
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2304 
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32 
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-0 
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33 
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1 47 

11 

2S16 

SO 

34 
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1 04 

i: 

3072 

16 ■. 

35 

s,0b" 

1 46 

i: 

332S 

17 S 

36 

0216 

30 

n 

35S4 

12 6 

37 

0472 

44 

13 

3S40 

4 7 

35 

972^ 

54 

15 

4055 

30 

39 

0054 

4" 

IT 

4352 

70 

40 

10240 

A •» 

IS 

460(: 

9 4 

41 

10405 

10 

r 

4S65 

S.2 

42 

1"752 

it 1) t 


5120 

4 1 

43 

lir A 

r i 

:i 

5376 

1 5 

44 

1126-. 

l»S 


5632 

7 5 

45 

1152" 

*'2 

• 3 

55SS 

13.2 

46 

117*6 

ft t 7 


MAN'S STPCCTCFE AX'D PITCH 

h'tcninp lo i 100 cp^ pulse itli n pulse duration of 
fourth milli'jocond the complex tone is founa to ha\e a 
^ "1-hl-o fjualit\ and to po'^scss a definite pitch At first to 
15 no ctructurc lo the toao hut on cere- 



766 


SULLIVAN, ET AL RAR AS SOUND ANALYZER 


miciophone, a Satiboin Type 43-145 pieamphfiei and a cathode 
lay oscilloscope * The eaiphone was coupled to the sound 
piessuie metei by a cyhndiical cavity, 6 cc in volume, which 
IS appi oximately the volume of the external eai canal At all 
fiequencies above 200 cps and at all pulse widths used, the 
sound wave foim was lectangulai Using- the Geneial Radio 
Wave Analyzer, Type 736-A, an analysis was made of the 
electiical output of the sound piessuie metei foi six pulse 
widths having a lecuiience fiequency of 200 cps The vave 
stiuctuie was as calculated foi such pulses, and in most cases 
40 01 moie appieciable liaimonics weie piesentf 



0 IJ 1} 5 

' ■ • • - ‘ ■ ■ I ^ ^ I . ^ t-- ■ ■ . - . 



Fig 2a shows a pulse five milliseconds in duiation at 2 
cps ivith the fundamental 180° out of phase, and Fig 
shows a 400 cps pulse of one-fouitli millisecond duiation, 
with the second haimomc exactly in phase The 
haimonic analysis of a typical pulse is given in Table 1 
tests weie earned out in one of the quiet looms of the Depar 
ment of Physics, Univeisity of Toionto 

•The response of this sjstem Is flat to 5000 cps and Is down 3 <U> i** 

tF E Termnn Radio Enplnecrs Handbook p 22 New York and 
WcGraw-Hlll Book Co l'><3 



dysphagia and extraesophageal pathology 

A Clinical Review of Some of the Important Surgical Lesions 
from the Endoscopic Viewpoint' t 

V K Hart, M D , 

Chailotte, N C 

D\spliagia IS always a symptom which should elicit oui 
closest attention and thoiough clinical investigation The 
cause may be, and fiequently is, some intiaesophageal path- 
olog\, such as caicinoma, stiictme, foieign bodt oi some 
congenital malfoimation Benign giovThs of the esophagus, 
in oui expeiience, aie laie 

These intiaesophageal causes of dvhphagia aie not consid- 
cied in this piesentation Postciicoid caicinoma and tumois 
nf the h\pophaivn\ aie also puiposeh excluded LiKcNMse, 
neuiomusculai lesions, such as bulbai palst and mvasthenia 
Ptaiis, togethei with hysteiical and functional d^sphagla, 
ice disiegarded I thought it would be moie inteiestmg and 
iiistiucti\e if wo consideied some of the exUaosophageal 
lesions that ma^ give use to dtsphagia and vith inspect to 
"hicli theie ha\e been important suigical adxances in icccnt 
'eais, paiticulaih since some of the causes ma\ be o\ei looked 
T both esopliagoscopv and Roentgen studies aie not done 
fnrtlioinioie, some of these conditions ma\ be diHicult to dif¬ 
ferentiate chnicalh Iiefei esjiecialh to diaphi agmatic lioi m- 
Tion, c.irdiospasm and malignancs of the caidia The lattei 
f"o nia\ be confused e\en b\ the expert Roentgenologist 
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ence to the oscilloscope) until it is subjectively judged that 
110 fundamental is piesent The amplitude of the fundamental 
actually piesent is then measuied acoustically by the sound 
piessuie metei and the wave analyzei If inci easing the pure 
tone decreases the indication on the wave analyzei, the judg¬ 
ment was considered to be made with insufiicient canceling 
fundamental and such indications aie called negative The 
indications aie consideied positive when iiicieasing the pine 
tone increases the indication on the wave analyzei Remain- 
deis, due mostly to an inexact adjustment of the phase con 
tiols, are not given a sine Since the puie tone vanishes onli 
at the collect position of both controls, the minimum is veiv 
shaip for a piopei setting If one of the con tiols is men or, 
the minimum produced by the other does not go to zeio, so 
that the sharpness of the final minimum is the best indication 
that the balance has been made Measuiements for the higher 
haimonies are made in the same way Table 2 shows the 
leadings foi a typical set of observations 

CONCLUSION 

These readings show that tlie eai is able to judge e\actl\ 
when a given haimonic is absent from a complex tone In 
this way the ability of the ear to peifoim a quantitatnc 
structural analysis of a complex sound is illustrated 



dysphagia and extraesophageal pathology 

A Clinical Review of Some of the Important Surgical Lesions 
from the Endoscopic Viewpoint "T 


V K. Hart, M D , 

Chailotte, N C 

Disphagia is alwa\s a simptom iihich should elicit oui 
closest attention and thoiough clinical ini estigation The 
cause mat be, and frequentlv is, some intiaesophageal path- 
®logi, such as caicinoma, stiictuie, foieign bodi oi some 
congenital malfoimation Benign giowThs of the esophagus, 
in our expeiience, are laie 


These mtiaesophageal causes of djhphagia aie not consid¬ 
ered in this piesentation Postciicoid caicinoma and tumois 
of the h\pophann\ aie also puiposeh excluded LikeiMse, 
iiouromuscular lesions, such as bulbar palsN and m\ asthenia 
Pra\is, together \\ith hvsteiical and functional dvsphagia, 
ire disiegarded I thought it \\ould be moie inteiesting and 
■nsiructue if wq consideied some of the oxti aesophageal 
lesions that mav gi\e nse to djsphagia and with inspect to 
"Inch theiG have been impoitant suigical ad\ances in icccnt 
'cars, paidicularls since some of the causes ma\ be o\eilooked 
*f Ijoth osophagoscops and Roentgen studies aie not done 
furthermoie, some of these conditions mi\ be dinicult to dif¬ 
ferentiate clinicalh I lefei especialh to diaphi agmatic heini- 
''tion cardiospasm and malignancx of the c ii dia The latter 
t"o nia\ be confused even b\ the cxpci’t Roentgenologist 
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Last, the symptoms may be quite confusing at times, indeed, 
diapluagmatic heinia and caidiospasm may simulate coionan 
and gall bladdei disease as pointed out by Vinson,’ Trueman, 
Heiman and Singei,^ and Claik ^ 

PhoA-yngoesophageal Divei ticnhim It is logical to begin 
the discussion anatomically with the phaiyngoesophageal 
diverticulum This phiase is not accuiate in desciibmg what 
IS leally a herniation of the mucosa and submucosa of the 
hypophai ynx between the infei loi consti ictor of the phai vn\ 
and ciicophaiyngeus “ “ Such herniations aie commonly on 
the left but may occui on the light oi posteiioily m the mid- 
line Haiiington® states that in some instances the less com¬ 
mon median types may manifest themselves below the lower 
level of the ciicophaiyngeiis This is a pulsion mechanism in 
contradistinction to the ti action type of tiue esophagea 
diverticulum found occasionally at the level of the ciossing 
of the left bronchus 



Flp 1 Case 1 
barlum-nilecl sac 



I 




Larpo dl\ertlculum of the PHarMiKOosoplmpenl t>r> 

is plrilnU sho^\n in this anteroposterior \lou 




Casr ] Phnrjngoesophngeal diterticulum The 
old male Is brieflj epitomized He ttas seen on ,oras bad 

chief complaint at as dlfflcult> in eating and to ftoP 

begun tato years prealouslj He first „orPc "H'’ 

In the upper food passage The d>sphngln ^ ^ to Iciac tb'' 

n 51 pound aa eight loss At times he found It necessan 
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table and regurgitate food. On assuming the recumbent position he 
bad a full feeling related to the upper sternum and which was worse if 
ho turned on his side 

The onlv findings of clinical significance in his phasical and laborttorv 
eiaminatlons were those found hv X rav and esophagoscopv The former 
fhoTed a large diverticulum tvplcallv located in relationship to the upper 
esophagus It measured about 5 cm in diameter 

E'ophagoscopv revealed a large blind sac near the cncopharvngeus 
tt that time I was not able to definltelv identifv the opening of the 
cncopharvngeus Later, bv means of a black silk thread prenouslv sw al 
loned we were able to identifv the opening and enter the esophagus 
^hlch showed no pathologv Residual food of course was found in the 
diverticnium Bv means of the thread a feeding tube was placed in the 
'tomach This allowed us to build up his nutrition A single-stage opera 
tion with the help of Dr Paul Sanger was done under local anesthesia 
on Aug 1 i 94 g xiie patient made an une\entful con^ alescence and has 
remained svmptom free since 

Comment Theie is no more grateful patient than one 
rolieted of this so-called di\ erticulimi ith the ad\ent of 
chemothcrap\, the single-stage operation, as ad\ocated b\ 
Harrington,c has come into more geneial use In a patient 
^ith some contiaindication due to othei co-existing pathologr 
the tu o-stage operation as done bv Lahe\ ■’ v ill probabh con¬ 
tinue to be useful At times he has meieh suspended the 
sac and left it 

In a \er\ large dneiticulum, the ciicophai\ngeal opening 
be so displaced b\ the v eight of the duerticulum that 
the patient cannot e\en s\\allo^^ a thread One of oui patients 
presented such a problem \^e had to intioduce a shot to 
"hich the thread was attached, undei diiect endoscopic Msion 
E'en then "e could not tin cad a feeding tube into position 
hut had to introduce the tube " ith the thread a*' a guide 
hnder direct Msion "ith the aid of bronchoscopic foiceps 

I feel more secuie "ith a feeding tube in position prior 
operation and left tlicic foi the immediate postoper itu e 
period This seems a safei piocedure for men of limited 
•-^Pencnce "ith this condition such ns nn-^clf Hariiiigton 
'lots not introduce a tube unles'' a cer'ical fistula dc'clop'- 

"ith an\ ob'^tiucti'c e‘=ophagoal titiiation the fioQuenc' 
clit sf complications must be Kept in mind The dingci of 

'Piration of food and ■^aln i i' c\cr precent 
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Such symptoms may even be misleading We lecenllv liad 
a patient with a phai yngoesophageal diverticulum, but \\e 
also fund a co-existing and advanced caicinoma of the left 
bionchus The impoitance of complete study is thus empha¬ 
sized 

Stipe'iio') MediastimUs Proceeding downwaid, anatomi¬ 
cally, it IS now appiopiiate to piesent a case of superior 
mediastinitis The clinical histoiy and couise weie most 
interesting and aie, therefore, abstracted in some detail 
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C<ur 2 Superior mediastlnitis This patient \\as a i\hlte married 
female 33 years of age She presented herself on Aug 15 1941 com 
plaining of a painful throat. She had been well until 10 days pre^iouslv 
At that time i\hile eating an o\erdone homemade biscuit a piece lodged 
In her throat She i\ent to the hospital in her home communitj a\here 
local manipulation was done She stated the piece of biscuit then went 
into the esophagus where it lodged Since then she had been able to 
swallow liquids onlj and had had some fever for the preceding three 
days 

Examination showed a bilateral infiltration of the neck from the upper 
level of the thjrold cartilages to the lower neck She swallowed with 
ftreat difllcult} followed hj strangling Indirect larjncoscopj showed 
edema of the hypopharynv and arytenoids The cords seemed to move 
poorh A lateral Xraj film revealed marked swelling of the soft tissues 
anterior to the cervical spine and in the center of the swelling a pocket 
of either gas or air 

An esophagoscopj was attempted the same dn> under local anesthesia 
Itio patient developed Immediate dvspnea I did not attempt to com 
Plete the eaophagoscopj but proceeded immediatel> with a tracheotomy 
under local anesthesia This was completed without difllcultv 

All feeding bj mouth was stopped Glucose and saline were given 
ntravenousl} The following day she was given 300 cc of whole blood 
the Indirect method At the time of her transfusion her blood count 
))ns R D C 4 760 000 W B C 41 500 and hemoglobin 115 gm or 
<4 5 per cent Urinalvsis was normal 

On Aug 16 1941 endoscopv was done under local anesthesia The 
nj-popharjnx was first exposed with a Jackson laryngoscope A lluctunt 
®U‘'s just above the right arytenoid was noted This was incised 
vvith a larvngeal knife alligator forceps inserted and foul pus evacuated 
J suction A Ivo 5 esophagoscope was then gentlv Inserted into the 
vsophagus and the upper portion explored There was marked edema of 
e mucosa, but no foreign body was «:een 

Two days later this patient became stuporous cvanotic and the t< in 
P'rature rose to 105 6° (r ) These svmptoms were thought to Indhate 
I ’‘Uperlor mediastlnitis and an Immediate dralnace of the supi rlor 
irdl istinum bv wav of the neck approach was done Light <thtr am s 
"lesla supplemented hv local novocalnc infiltration w is us. d I oul 
rtmlllng pus was encountered about the upper esniihagus and th. <11^ 
‘'^ctlon carried downward Into the ui>per mediastinum Drains u.r. 

■ ■'Cfii nn.I the wound closeil 

“^lie dtvrlopeil niarkrd residratorv deiiresslnn lmmedlat.lv aft.rwn.ls 
foiulrlng oxvgen artificial residratlon and stimulants Hv. hun.lt. <1 «. 

^ Mooil hill boon fI b^ >oin ii** tlu ojm ration pnn I 

nilK ito cr of ^ inr rfnl pluro-^o nn»J < n intruMioi^h 

1* r» con*^cloupno‘j^ t fo\ Iionr*- latt r \l thl'^ tlnu i 

tut)( \\Ts jt!*:*:* (1 ibrouclt iIm no's* into th* ‘-toin irb 

''ll' 'IS civ.n annth. r trinsfuslon th. fnllnwiiic .1" ''h. st. i.llh 

, 1 1 iml sh. was .vtuhal. d and .llstli irg. .1 fiom th hnspit .1 on 

vir :v v.ii s,i„ mil iia.l soni. sUlIU <l!srh irg. from lli. m . 1 wotim’ 
ilil h. il. <1 um \. ntfullv " ithin tw « vi *. 1 s 
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Comment I feel that hei infection was probably caused 
by tiauma fiom the biscuit and that it piobably began as a 
letiophaiyngeal abscess Hei subsequent couise, aftei drain¬ 
age of the hypopharynx, can be explained only by a descending 
infection into the mediastinum The patient’s lecovelJ^ ^\ltll 
drainage of tins aiea, leave little doubt as to the mediastinitis 


In oui expel lence, othei extiaesophageal lesions piodiicing 
dysphagia between the ciicophaiyngeus and the diaphiag- 
matic hiatus aie quite uncommon Some of the causes i\e 
have encountered in this aiea have been metastatic glands 
fiom carcinoma of the bieast and marked curvature of the 
spine Vinson^ also mentions tumors of the thyroid, acute 
thyroiditis and aneuiysm Mosher® recorded cervical exostoses 
as a cause of dysphagia 


Hiatal Heimta The next important extraesophageal lesion 
as we go downward, and possibly one of the most fiequen r 
overlooked, is the hiatal hernia The first case found at opeia- 
tion at the Mayo Clinic, according to Harrington,® was i 
1908, and the first diagnosis by X-ray at the same clinic r' 
in 1921 


It might be well to review biiefiy the types of 
matic hernia Harrington'® divided them into traumatize 
nontraumatic The nontraumatic may be congenital o 
quired If congenital (still quoting Hairm^n , the 
probable order of frequency are « through the ^ 

peutonahs (foramen of Eochdalek) 6 

e thioush the esophageal hiatus, d , jl left 

Moigagni, a thiough the gap left by the absence of the 

drapluagm 

Embyryologically, Dorsey" states the Bolch- 

of diaphragmatic hernia is thiough j pjiir r\as 

dalek He reports tvm infants d.c 

successfully done and states tha re c Surpris 

at birth from asphyxia or - niost common 

mgly, he places hiatal hernia as the second most 
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because McNealv*^ and his confieies leport that it con¬ 
stitutes more than two-thiids of all nontiaumatic diaphrag¬ 
matic hernias 

Harrington's® figures show that piacticallv all of his pa¬ 
tients operated upon foi hiatal hernias weie of the paraeso¬ 
phageal hiie He desciibes two subgroups 1 The lo^^er 
esophagus IS not above the diaphragm 2 The lover esopha¬ 
gus IS abo\e the level of the diaphiagm He belie\es that a 
true congenitall}' short esophagus is laie, because he found 
onh fi\e cases at opeiation in his laige senes, four of vhich 
could be coiTected v ith the stomach below the diaphi agni 

I vas rather surpiised at tins lov incidence of congenitallv 
short esophagus I found in oui files from 1941 to date, 1/ 
c^ses in vhich a diagnosis of diaplnagmatic herniation had 
been made Two cases weie diagnosed bv X-iav onlv, but the 
X-ra\ reports did not cleaih diffeientiate between the short 
csopliagus and the paiaesophageal tvpe Fourteen othei cases 
done b\ m^self weie all diagnosed as herniations at esopha- 
goscop\ diagnosis was confirmed b\ subsequent X-iav 

studies in nine of the 14 patients, but again the X-ia\ lepoits 
"Gie indefinite as to whether the patient had a paiaesophageal 
t' pe 01 a congenitallv short esophagus B\ i e\ lew ing w hat 
films I could find, three weie found showing a congenitalb 
'^hort esophagus 

Hoentgen studios did not confiim the esophagoscopic diag¬ 
nosis in three patients Tw o other such patients had no follow - 
np \-ra\ studies 

One patient clearh showed the herniation on the X-l^^ 
film togothei with a strictuie abo\e Esophagoscop^, how- 
demonstrated onh the stiictuie as the 'scope could not 
b" gotten safeh be\ond the obstiuction o\en after endoscopic 
dilatation howe\ei. wiietlier part of the <=tomac!i is through 
tlm hiatus because of a congcnitalh short esophagus oi 

cui<;e of some congenital dcficionc% in the hiatus or because 
injura, is laigeh icademic to us as endoscopists Tlie 
imi'ortant thing is the diagnosis 
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In that connection, by fax the most common complaint, 
was difficulty in swallowing A few complained of burninp 
beneath the sternum and one, of pain Fiequently theie Mas 
a histoi'y of pel iodic difficulty m swallowing, with oi Mulliout 
vomiting, extending back ovei a peiiod of yeais Only one 
of oui patients had had bleeding 

Several times I have had patients come m complelclv 
obstiucted with a bolus of food Diaphiagmatic heiniation 
was not suspected until we found the food mass m the hoi illa¬ 
tion This was also lepoited by Cleif and Manges I should 
like to lecapitulate biiefly such a case and two othei tspical 
cases without food impaction 


4 


'*1 





2 Lnterul X-rnj ^ lo« of nock ‘"P "'"''j'''',! L’ll'fimrNi'ii 

H anterior to the cc^^lcnl nplnc 
)r air ehowlnp In the BWcllln^? Itself This path nt 


np 3 CftRC _ 

the Roft llesuoH - 

pocket oC PUB or air ehowlnp In the BWcUlnp Itself 
oj>cd a mcdlastlnltlH of the superior mcUlastInuin 


Case 1 Hlntnl bernln ^\ilh superimposed food Impaction 
SC jenrs of nge ^\nR flrit seen M ii gnstrocnterologlst on Pec ■* ’ 
because of Inabllitj to swallow This bad come on suddtnlv -O' 
pietlouslj wbilo eating The patient was studied will) barium a (u s 
noslB of foreign bod^ made and the patient was rcfcried to m 
esopbagoBCOp^ This was done under local ancstbesla using an 
Jackson esophagoscope At T3 cm from the upper gum margin a 
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Inpacted food mass “svas found Followdng its removal it was found 
tilt the scope met firm resistance at 36 cm with no evidence of intra 
e'ophaeeal tumor There was no stricture and I thought I could see 
stoaach mucosa bevond The esophagoscopv was discontinued and the 
pafiont sent back to the referring phvsician with a diagnosis of dia 
fhra^atlc herniation with secondary impaction of food 

This diagnosis was confirmed by subsequent Xrav studies moreover 
hue tioning of the familv brought out a history of periodic esophageal 
obstruction for rears Several times something had been dislodged with 
a 'tomach tube by a physician of her home communitv 




I 
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In that connection, by fai the most common complaint 
was difficulty in swallowing A few complained of burning 
beneath the sternum and one, of pain Fiequently theie was 
a histoiy of pei iodic difficulty in swallowing, with oi without 
vomiting, extending back ovei a peiiod of yeais Only one 
of oui patients had had bleeding” 

Seveial times I have had patients come in conipleteh 
obstructed with a bolus of food Diaphiagmatic heiniation 
was not suspected until we found the food mass in the heniia- 
tion This was also lepoited by Cleif and Manges” I should 
like to lecapitulate briefly such a case and two othei typical 
cases without food impaction 



FIp 3 Case 2 Lateral X-rai ■^le^^ of neck "''O"‘"P,'’’".'In”,! pU.'n!(kin> 
the •'oft tissues anterior to the cert leal spine ,,ntlent Int"'' 

pocket of gtis or air 8ho^^ Ing: In the bv, clllnjr Itself This 1 n 
oped a inediastlnltls of the superior mediastinum 

Case 3 Hiatal hernia with superimposed food impaction 
86 jears of age was first seen bj a gastroenterologist on Dec J 
because of inabilitt to swallow This had come on „ ,,|ic 

pretiousl} while eating The patient was studied with barium 
nosis of foreign bodt made and the patient was ‘ ^ x I'’ 

esophagoscopj This was done under local anesthesia “‘"‘nP " 
Jackson esophagoscope At 33 cm from the upper gum mnrgi 
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Inpacted food mass found Following its ^emo^al it vras found 
that the scope met firm resistance at 36 cm wiUi no evidence of intra 
e-ophageal tumor There was no stricture and I thought I could see 
stomach mucosa bevond The esophagoscopv was discontinued and the 
patient sent back to the referring phvsician with a diagnosis of dia 
phragmatic herniation with secondary impaction of food 

This diagnosis was confirmed bv subsequent Xray studies moreo\er 
quesuoninE of the famUv brought out a historv of periodic esophageal 
obstruction for years Several times something had been dislodged with 
a stomach tube bv a phvsician of her home commnnitv 



> 1 •* 
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Oasc i Hiatal herniation r\ltU congenitally short esophagus This 
patient, 62 years of age, was referred by his family physician on Jan 20 
IStt, for an esophagoscopy His chief complaint was dlfllculty In swallow 
Ing He had had periodic trouble for two years but denied trouble In 
earlier life There was no history of Ingestion of a caustic Esophngos 
copy was done under local anesthesia An S k 45 Jackson esophago- 
scope was passed The esophagus showed no pathologj but stomach 
mucosa was encountered at 37 cm fiom the upper gum margin The 
’scope could not be forced into the stomach without undue trauma 
There was a small, brownish, yellow mass within the folds of the cardla 
and apparently attached to the left wall It did not Impress me ns 
malignant but small specimens were removed with punch forceps 
(Microscopic examination later showed these to be food ) The esoplin 



tl\e of tlio paraesophageal type 
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po'ccpy ■n'as then discontinued and a diagnosis made of hiatal hernia 
probablv with a congenitally short esophagus This diagnosis was sus 
tained by later Roentgen studies 

Case 0 Paraesophageal hiatal hernia A white male aged 60 vears 
’fas admitted to the hospital on Mav 29 1945 with the complaint of 
of Inabllitv to swallow He stated that he had been unable to retain 
anything for three days There had been periodic difficulty in swallow 
Ing for 15 vears It was apt to come on suddenlv while eating He 
would then a omit and haae no further trouble until the next attack The 
1 ‘ymptoms this time had lasted longer than with ana previous attack 

Esophagoscopv was done under local anesthesia An S x 45 Jackson 
e'ophagoscope aaas passed Just bevond 35 cm from the upper teeth, 
what was apparentla stomach mucosa was encountered I was not able 
to get the scope below a lea el of 37 cm aaithout unsafe force and I 
could not get a bougie into the stomach avlth reasonable manipulation 
The esophagoscopv was then discontinued A diagnosis of diaphragmatic 
herniation aaas made aaith probablv a congenltallv short esophagus X raa 
ftudv showed the hiatal herniation of a paraesophageal tape The patient 
was able to swallow following the instrumentation Four months later 
te returned avith a complaint of not being ahle to saaalloaa eaen water 
nis obstructive symptoms had been going on for taao davs An esopha 
goscopv again aerified the herniation at about 36 cm from the upper 
Incisor teeth A moderate sized dilator aaas passed The following mom 
Ing he was able to saa allow quite aaell 

Comment I am not ahvavs sure, as illusti*ated bt the last 
cfise, tahether the herniation, as seen thiough the esophago- 
scope, IS associated t\nth a short esophagus oi one of noimal 
length Theoieticalh, it should be relatneh east bv accurate 
nieasurements to make the differential diagnosis, nevertheless, 
I cannot ahvavs make the distinction Harnngton" states 
that the abdominal esophagus is onlv 0 5 to 15 cm long, 
therefore, anv ledundancv could easilv be taken up bv pies- 
sure of the ’scope on the contralateral wall The best differ¬ 
entiation IS bv X-rav 

Most of mv patients have done veiv well on a dietarv regime 
nf small meals at frequent intervals rather than large feed- 
’ngs I have been verv' conservative in dilating the'^o case: 
It vvould veern unwise unless thev have obstructive symptom":, 
and oven then thev should be done with great prudence 
5ome outstanding men, such as Vinson,' use dilatation in 
''looted cases The death of onlv one patient with a hemia- 
iioii has nevertheless made mo quite* conservative, particu- 
lirh since vhe died of a modiastinilis following uncomplicated 
^"‘Phagoscopv without anv dilatation Older patients with an 
' ophagitis of long sending should especialK inspire caution 
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The most diamatic lesults have come fiom suigeiv Eitlier 
the abdominal or the tiansthoiacic appioach may be used 
Both have then advocates Detailed discussion of tins aspect 
IS not pertinent 

The ulcei of the esophagus neai the esophagogastiic junc¬ 
tion, which occasionally occuis, should be mentioned This 
may be fiom the piessuie of the heinia itself oi the nutating 
effects of the gasti ic contents ® This in turn may give i ise to 
stiictuie with obstiuctive symptoms Such sjuiiptoms mav 
also be due to a concomitant caidiospasm Two of Haiiing- 
ton’s’® patients continued to have caidiospasm aftei opeiation 


A second case of herniation with stiictuie above the caidia 
(one other case pieviously mentioned) was obseived This 
lequiied dilatation thiough the esophagoscope Latei he vas 
dilated by a dilatoi on a swallowed thiead, but got quite a 
leaction with fevei He promptly lecoveied with hospita 
management and chemotheiapy Since then I've been qui e 
willing to let well enough alone, as long as the patient has no 


marked obstructive symptoms 

Finally, hiatal hemia and cardiospasm may occui second¬ 
ary to the sclerosis of acioscleiosis and scleiodeinia ’c 
herniation occuis as a result of secondary shortening o 
esophagus, and the achalasia possibly because of c^janges i 
the esophageal wall which could inteifeie ® 

supply These facts are brought out in a veiy evcellen p< P 
by Olsen^® and his associates I have nevei seen sue i < 


Cai diospasm and Caicinovnx of the Ca^dia As we end oi 
joui-ney down the esophagus, it is appiopiiate to consi 
these tv^o extr aesophageal lesions togethei I sav this 
It IS not always easy in the eailv stages to diffeientiate 
eithei X-iay oi esophagoscopy the eaily tumoi of i 
and caidiospasm I am suie that all endoscopists ^ 
every case with a tentative X-iav diagnosis of < 
should be esophagoscoped befoie any dilatation is done 

Not only is tumoi of the ca.d.a confused 
but at times even vith hiatal heinia The folIoiMUg 
illustiate some of the problems encountered 





(R> ? ® Both an esophageal stricture (A) and a diaphragmatic 
ip,',,^''e^'hown In this photograph Such a stricture Is probably the end- 
t of esophageal ulceration secondary to the herniation 


Case 6 Carcinoma of the Cardla Suggesting Esophagoscopicaliv Hiatal 
oemla and Cardiospasm bv Xrar The patient avas 69 years of age and 
nrst seen on Oct 29 1944 Her chief complaint ayas difficulty in saval 
Her present trouble had begun three months previously arhen 
®he began to regurgitate food This became averse until at the time of 
session she could savaUoav and retain very lltUe food She had lost 
Pounds in aveight Her daughters stated that for a good many years 
she had had one or tavo attacks a year of pain and indigestion folloaved 
hv vomiting avhlch avould relieve her symptoms A recent Xrav study 
hhh shoavn obstruction at the cardia and the question arose as to 
'h'hether this avas cardiospasm 


Esophagoscopy avas done under local anesthesia using an 8 x 45 Jack 
son esophagoscope Some retained secretion and liquid avere aspirated 


78^ 


IIAUT DYSl’IIAOlA & liXTOAICSOl'lIAG I’ATII 


Tho ('MopliitriiH WMM noiiiiMl until wimt wiiu tlioiii lit to hu Htniiiadi iniiroxa 
OIKoinilt'i(1(1 b()l\MM'n .10 miuI 117 (in fioin llic iiiipcr ) iiin iimrriii 
Itniiliiliim(I wiui linn and no dllaloi (ould bo iiafoly painiod Nn idaioriiml 
llaaiK' van noon I IbnufOil alio piobnbly had a coiironllall) idiarl oHiiplm 
/na wllb a blalal lioinlii and Ibo oaopba; oa'opj "aa dim aallaiiod 

X lay aludb'M im'io dono by a \oi> oxddloni rooiili'oiiobi) Ini and fallrd 
to lovoal any bi'rnlallon oi d(>llnllo ovldon((> of liiinoi A dliu iioidn nf 
inobabb' (aidloapaain ullb (aiopliarltbi ^^aM lopoilol II wan Hiilmoipiciilb 
found llial a Moalioi all Iiiik (ouIiI iioI bo liiliodiKod Inin llio Klottinrii 

'J'lio oaopba; OIK(ipy wan Ibon i(<p('alod Al ‘15 (in rioiii llio iippiriina 
mail In, llioio \mim oik ounUuod wbal waa (dllioi odonialoiia ('anplia; cal 



du 

f ^ V 



Kl; 7 ( MHC I '111. olialriii lion of tin ' lo 

dial non. .1 ladlornuililciillj oa (iinllociiiicm 
mini. Hiili.HlIon of dliipliriu mall. Inrnlnlloii An lOiMiin 
Um (iinllii ftwr|l«an> 


yilwiun ll^rr ' J 

l.iill) liar' 
r,l .ai'laci"'' 


HART DTSPHAGIA AEXTRAESOPHAG PATH 


785 


Encons membrane due to an Intramural or periesophageal mass or 
stomach mncosa I got the definite endoscopic impression that there ivas 
a mass belovr the obstruction in the periesophageal tissues 

The patient tvas losing ground and \omiting almost constantlv She 
■“as therefore referred for surgical exploration This rras done nine 
liars after admission and an extensite carcinoma of the stomach found 
~hich had alreadv ruptured hut had been tvalled off hr the omentum 
It iras obrious that there nas nothing that could be done surgicallv 

Cctc 7 Carcinoma of the Cardia Suggesting Roentgenographicallv 
Cardiospasm. This rrhite male aee 63 rears teas referred for esophagus 
copr on Apnl 13 1943 He complained of inabilitv to eat and had had 
progressive svmptoms for several months The roentgenologist reported 
a cardiac obstruction suggesting cardiospasm 



I 






^ t Esopbasoscopv In this patient revealed what was thought 

jv ^ ^rdloypnyt Tn ^ later RrastToscoplc examination on the Insistence or 
rai.^dlolo^st revealed probable carcinoma of the cardia which was sus- 
^ the liistopatlioio5^ic report of tlic biops^ 
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Esophagoscopy i\as done under local anesthesia An S t 50 Jackson 
esophagoscope was passed At the cardia encountered at a normal dls 
tance, was found a small, bleeding. Indurated mass, attached to the left 
wall Biopsy was done and the esophagoscopy discontinued The patho¬ 
logic report -nas adenocarcinoma 

Case S Carcinoma of the Cardin Almost Missed by Improper YIsuall 
zation This 53 year-old male was referred to me by an internist for 
esophagoscopy He had had dysphagia and the X raj findings showed 
an obstruction at the cardia suggestive of tumor I did an esophngoscopj 
using an 8 X 46 Jackson ’scope, with negati^e findings Slore Any 
studies were done and reported as showing a lesion in the upper stem 
ach The esophagoscopy was repeated under local anesthesia on March 
10 1948 This time I used an 8 \ 50 ’scope and a lesion on the right 
lateral w all of the stomach at 46 cm from the upper gum margin 
was easily Msuallzed and biopsled The pathologic report was adeno 
carcinoma 

An extensive resection was done with an esophagognstrostomr by the 
consulting chest surgeon, nevertheless, he died of extensive abdominal 
metastases six months later 

Comment The endoscopist should be veiy suspicious of n 
malignancy at the caidia if one oi moie of the following con¬ 
ditions aie encounteied Fust, film lesistance to the intio- 
duction of the esophagoscope into the stomach Especialh if 
pain IS legisteied by the patient This obstiuctive phenome¬ 
non IS quite diffeient fiom that of caidiospasm as emphasized 
b 5 ’’ Allison 

Second, one should be Avaiy of tumoi if a dilating bag can¬ 
not be safeljr intioduced into the stomach on a pieviousA 
SAvallovved thiead Even if the bag can be intioduced, 
suspicion should be moused if a pooilj^ yielding vide ban o 
lesistance is noted fluoioscopically, lathei than the usua con^ 
stiicting ling seen at the caidia m caidiospasm Theie ma 
be even abnoimal lesistance to the withdiawal of the ag 
a malignancy of the caidia Such cases, though !l] 

not been feasible, oi, if done, negative, should sugges sui 
exploiation Caicinoma of the caidia ivill often be oun 

Last, the failuie of a supposed caidiospasm 
angulation of the esophagus to lespond satisfactoiilv o _ 
tation bespeaks le-examination of the patient for an 
ognized mahgnancj" I have just liad sucli a patien 
a 50 cm esophagoscope in the second esophagoscop\, an 
caicinoma of the caidia was leadih visualized an P 
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by biopsy, although the man was only in his early thirties, 
moieovei, the failure to use the longei instiument caused me 
,to miss the lesion on the fiist examination in one othei case 
(Case 8) 



Case 8 High power magnification showing 
toun pleomorphic but mostly cuboldal epithelial cells the adenoma- 

which Is only sug&estlve. The cells ho^e^er do 
squamous elements Patholog’Ic diagnosis (Dr Paul Klm- 
'®nei) adenocarcinoma. 


infiltration n ith 
cells the adenoma- 


Vinsom makes an important point in the differential diag- 
iiosis of cardiospasm He states it is the only disease which 
produces definite angulation and dilatation 
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This so-called sigmoid type of caidiospasm, which often 
lesponds pooily to dilatation, is now being tieated success¬ 
fully by both tiansabdominal and tiansthoiacic suigeiw”’® 
Likewise, new hope is now being offeied by thoiacic surgen' 
to patients with caicinoma of the cardia and esophagus’'”* 
It IS not within the scope of this papei to leview this hteia- 
tuie, but it is oui function as endoscopists to know that this 
help is now available foi these patients 

Summai-y The moie impoidant extiaesophageal lesions 
causing dysphagia have been discussed with the citation of 
illustiative cases They weie piesented in the oidei of their 
anatomical sequence, viz, phaiyngoesophageal diverticulum, 
supeiioi mediastinitis, hiatal heima and caicinoma of the 
cardia Cardiospasm was included only fiom the standpoin 
of suigical tieatment and diffeiential diagnosis Emphasis 
was placed on the endoscopic aspects winch concenied diag 
nosis and management It is felt that hiatal heinia an car 
cinoma of the caidia aie piobably moie fiequent than usua 
realized Attention was called to the lecent suigical advanc 
m then tieatment 
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CONTINUOUS PHARYNGEAL SUCTION DURING 
TONSILLECTOMY UNDER LOCAL ANESTHESIA* 

Lorenz W Ruddy, M D , 

Saciamento, Calif 


INTRODUCTION 


When a tonsillectomy is peifoimed undei local anesthesia, 
particulaily when the patient is in a sitting oi semiiecumbent 
position, seveial things may oi do happen which are undesir¬ 
able The patient may become faint and requiie at least a 
tempoiaiy placement in a recumbent position Saliva, pus and 
blood may be aspirated into the ti acheobronchial tiee, nith 
the dangei of an ensuing pulmonaiy infectionThe aspi- 
lated material may also choke and alaim the patient, win e 
the accompanying cough scatters blood annoyingly 
Even when this does not occur, the accumulation of b oo 
may obscuie the operative field and inteirupt the operation 
until the blood can be expectoiated 


In an effort to overcome these objectionable features, it has 
been found that by placing the patient in a certain 
lecumbent position and by combining this with a nietho o 
continuous phaiyngeal suction, a satisfactoiy answer to ic 
problem is obtained This pioceduie will be described and is 
the object of this piesentation 

In the development of this pioceduie continuous suction and 
the lecumbent position weie employed from the , 

These methods appealed most likely to lead to success • 
each depended upon the other At Hist, various modi ic< 


•Rend nt the meotlnB- of the Section AmeHcnn^^''r_^ 

Rhlnoloprlc-il and Otological Society Ix>s Angelos Cal necept-d Rr 

Editors Note This ms receded In Larjngoscope Omce and 
publication Fob 7 194^ 
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of the commonly used Yankauei tonsil suction tube weie 
employed, either alone oi combined y^ith a metal tongue 
depressor Similar suction tubes haye been de\ised bv Mooie,^ 
Mverson,^ Hunt-" and others for use primal ilv in tonsillectomy 
imder general anesthesia These suction tubes must be held 
by an assistant, and yery often thev become displaced fiom 
the position ivhere suction is needed They also tend to get in 
the yya\ of the surgeon at times Though then use is more 
sabsfactorj* than operating without suction and though they 
have been used for seyeial yeais, an improyed technique yvas 
desirable 

A real advance yvas made in 1945 yvith the employment of 
0 catheter yvith multiple perfoiations near its tip This yyas 
inserted through an anesthetized nasal passage into the oio- 
pharvnx Its use yvas a decided impiovement ovei the oial 
suction tubes preynously employed Vai lous sizes of cathetei s 
and perforations veie used until the most satisfactoiw com¬ 
bination yvas found A further lefinement m the method 
resulted yvhen tivo such catheters yveie used, because occa- 
sionallj one tube tends to become partially obstructed by blood 
clots 


TECHNIQUE 

A Preparation of the Patient 

Preparation of the patient actually begins yvhen tonsillec¬ 
tomy IS advised Local anesthesia is suggested as the choice 
nf anesthetic if the patient is not too neiwous or does not 
possess an excessive gag reflex Quicker recoyery under this 
form of anesthesia is pointed out to the jiatient Othei advan¬ 
tages are the relaxing effect of adequate sedation and of the 
recumbent position, and freedom from gagging, choking or 
o^ectoration by using suction "yvhich removes saliva and any 
blood that may lun into the throat ” 

^Tiile in surgery the patient is continuallj assuied bv prop¬ 
er “yocal” anesthesia and is impressed yvith the impoifance 
°f regular breathmg and of the avoidance of syvalloyving 
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P') eopei afwe Medicatwv Adequate sedation and analpesm 
aie botli most impoitant While the pieopeiative medication 
toi eacli patient is individualized, the aveiage adult patient 
leceives nembutal* gis in oially, one and one-half hours 
befoie siugeiy, then moiphine sulphate gis \ with ati opine 
sulphate gis 1/160 hypodeimically, one houi befoie suigen 
Moiphine lelaves the stomach and incieases the tone of the 
pyloius thereby delaying passage of stomach contents For 
this leason nembutal, when given oially, is administeicd in 
advance of moiphine to insuie adequate absoiption of the 
baibituiate m the small intestine If sedation is not sufRcicnt 
when the patient leaches the opeiating looni, additional medi 
cation should be given intiavenously This is seldom neces¬ 
sary, however Scopolamine is prefer red to ati opine foi some 
patients because it enhances the degree of hypnosis Tlie 
smaller doses are used, otherwise piopei coopeialion of the 
patient may not be pi esei ved 

Recumbent Pomtion The operating table top is put in the 
horizontal plane Then a moderately film bed pillow is placed 
under the patient’s back and shouldeis, but not iindei the 
neck This arrangement permits moderate extension of the 
head and neck so that the poster loi phaiyngeal wall slopes 
downward from the larynx to the nasophaiynx (sec Fig D 



•Sodium )»* iitobarbltnl 
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This position 1 educes the chances of aspiiating blood The 
head extended position is not so piotectue as the Tiendelen- 
berg or Rose positions as shown by Haia’’ in cases of geneial 
anesthesia, but, nevertheless, it is quite effective, fuithei- 
more, under local anesthesia, the patient is much moie com¬ 
fortable in the head-extended position than in one of the 
Trendelenberg positions 

A review of the hteiature on this subject ie\eals that Bet- 
tington also ad\ocated the head-extended lecumbent position 
m perfonmng tonsillectomv undei local anesthesia No men¬ 
tion of suction was made, but possibh it was emplojed in 
some form 

Topical Anesthesia (b\ spiav) About 10 minutes before 
surgen the patient’s nose and tluoat aie spiaied wath a 
solution comprised of tliiee paits of 2 pei cent pontocaine’' 
and one part of 1 pei cent neos\Tieplii me f If the patient saj s 
ah” as this is being done, the spiav is less liable to enter 
the laiTnx, and the tongue diops to the floor of the mouth, 
permitting the spiay to strike the posteiioi phamigeal tis¬ 
sues This sprajnng is repeated fi\e minutes before suigeiw 

Draping A sterile body diape, which is split at the neck, 
is applied The patient is instiucted to raise his head while 
the tails of the drape are baielv overlapped under the head, 
and next a large steiile towel is placed where the head will 
be when it is lowered The ends of the towel are then folded 
across the forehead and firmlv fixed with a towel clip The 
head tow'el should be tight enough not to slip, as the suction 
tubes are to be fixed to it latei 

Topical Anesthesia (with cotton applicator) A metal cot¬ 
ton apphcatoi is used to swab the nose and phaiynx with the 
pontocaine-neosynephrine solution The apphcatoi is passed 
through the middle meatus and nasophaiynx into the oio- 
pharynx and there swabbed from side to side It is drawn out 
through the inferior meatus of the nose This procedure is 
repeated through each nasal passage a few times until anes¬ 
thesia IS complete (see Fig 2) 

hvdrochloride U S P 

Tirnenj lephrlne hydrochloride 
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1 


ri) 2 Tlio iiiotnl cotton r” 'InV^iInu cun 

^ about HLVOii Incliofl lon^ with tho distal Ihroo Inch 



The lips aie anointecl with vaseline, and then with an npp i 
catoi similai to tliat used in the nose, the mouth and 
aie swabbed witli the same local anestlietic The 
cicd aie the tongue, down to its base, the haul and soft p- • 
the tonsils and then pillais, and tlie posteiioi „ 

down towaids the laivn\ Applications aic lepeatcd im ^ 
gag icflev has completelv disappeaied Unless this p - 
lioiiaiv technique is followed, the suction tiucs oi s 
pioceduie will cause gagging and the method ^Mll 1 
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Suction Quarter-inch suction tubing is fixed bv a towel clip 
to the top of the table just to the left of the patient’s head 
The tubing is fitted with a piessure legulating clamp and a 
quarter-mch glass “Y” tube 

The suction tubes* consist of ti'O 14F male red lubber 
catheters which ha\e multiple peifoiations in then tips (see 
Fig 3) 

INCHES 


0 I 2 





14F 


Fig- 3 Tip of a nasal suction tube 


The tip of one of the suction tubes is dipped in vegetable 
jellv and mserted through the nose into the nasopharynx 
This process is repeated with the other tube The naso¬ 
pharynx IS entered most easily by following the curved path 
offered by the middle meati, howe^el, if theie is an obstruc¬ 
tion in the nose, other pathways must be used (see Fig 4) 


,/The tubes can be easlU made or thev mav be obtained ' 

Adams Co m Esst ctreet Xe-iv York 10 X Y Single e-re catheters are 

elected. Those of nitS-a'l redVubber seem to hold tteir 

ttose of smthetlc rubber The tip is grooved around i^ nandv 

of tbe rounded portion -with a flve-eigbUis inch double 
separating disc using a straight dental >thPdplece and ^ 

portion just back of this is thinned for about one-eighth inch -with 'p® »g® 
Shipment so that a musbroom-llke cork results This is severed from 
* then the eve of the catheter Is cut a-way Rut^ eork. and the 

to the Inside of the end of the catheter and to the neck of 
two are cemented together The rounded tip Pr®f®nts tr^ma ^ openlnrin 
the catheters are introduced into the nose and Pb r of the epiglottis 
the end of the tip Is undesirable as it mar catch the tip of the epigiottn 
during suction. 


..FSltr openings In the catheter are made th,^P® 
opyuinli ?b^"^bu^r%^Llta^a&d«^tojeam 
n tne tip portion of a suction tube 
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Flp: I (a) Suction tubes arc, usuiilly passed throut,li the 

(b) If one middle meatus Is obstructed the Inferior moatal I’nV' f 

(c) If one nnKiil i)a05nf,o Ih obstructed both lubes arc paused I 
other Fide of the noao 


Using a tongue depiessoi, the posteiioi phaiyngeal wall is 
exposed and the suction tips adjusted so that the top pcifoia 
tion of each is just below the tip of the uvula (see Fig “i) 



1 In ' rii. 

Ih n\ ohl« tl l>\ 


tips of 111 Huctl*>ii tiilM H ari In 
Ic« « pink tb» P' rforatloiiH of tin 


ptisitlon ll<ni 

tulM M In low It 


of III' I'''" 
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The portions of the tubes extending fiom the nose aie Gai¬ 
ned up to the foiehead and aie fixed to the head towel bA a 
safeh pm Aftei pichmg up a piece of the toAAel, the pm is 
passed over the tubes to engage the towel again m such a 
manner as to apph enough piessuie to the tubes to keep them 
from slipping The bell ends of the tubes aie then attached 
to the arms of the glass “Y” tube Suction is turned on, and 
its pressure is legulated bv the clamp on the laige tubing (see 
Fig 6) 



^ >®sal suction tubes and their connections are shown abo^^e^ Xote 
saleu pin fixation to the head towel Bet , , permits 
and that ol the towel clip an S' shaped course of the tubing- p 
me rotation of the head without a pull on the tubes 


infiltration Anesthesia Any technique desiied bj^ the sui- 
£con may be employed 

a The Operation 

Here again, the surgeon may use the technique of his choice 
It has been found helpful, aftei one tonsil has been removed, 
to insert a string sponge into the fossa to contiol bleeding 
'"’hile the other tonsil is being removed Some may piefei to 
ligate any bleeding vessels first Befoie pioceedmg Buth the 
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other tonsil, it is also advisable to lemove any laige sliinpi 
clots that may have collected about the peifoiatioiis of the 
tubes 

A Davis mouth gag was foimeily used to keep the moiilli 
open and the tongue out of the way But it has since been 
abandoned foi a Wedei oi similai metal tongue depiossoi in 
cases where an unruly tongue must be controlled Patients 
prefer these to the Davis typo gag because they poiniit intei- 
mittent relaxation of the jaw muscles 

At the conclusion of the operation, the suction lubes <iie 
lemoyed slowly thiough the nasophaiynx so as to lemove am 
blood that may haye accumulated 

When the patient is letuiiied to his room, he is iiistiacted 
to he on one side, and not to use a head pillow foi scveinl 
horns This positron tends to pieyent aspiiation of any lilood 

SUMMARY 

In the foregoing presentation a method of continuous 
phaiyngeal suction, combined with the placing of the patient 
in a certain doisal recumbent position, has been descnbcd foi 
use 111 ])oiforming tonsillectomy under local anesthesia A 
personal conclusion has been reached that by the use of this 
technique the operation is rendered safer and the incoiueii 
lences are i educed foi both patient and surgeon 


REFERENCES 

3 OciisM I!, A nnd Xi srirr, W Pulinoimr\ Al)‘^co■^'^ FoIIohIiip Tdii'-H 
loctoiii) lir/i Ololai iinpol, f> ^^0 Oct, 1027 

2 loi vui II, S Asiilrntlon oT niood Into tlio I>nrMi'C nnil Tniclirn I)»r 
Inp ToiiRllloctoniv Under l^cnl Ancnlliesla A Contribution 
oloK\ of Lunp AbsccRS /l 7 in OloJ Khliinl and Larpmiol li 2112 
Mnr.lOOS 

! Mooiu W F TonRllIPctoin\ Siiini) The luBtruinentnl Pnndilion 
of InRI)lra(or^ I’oHtoporathe Pulnioiinr} Abscefls Tin LMiiMioRroii 
(iSGO'l) Sept, 1022 

1 MiiitsON N C A New PlmrMipeal Suction Tube Tin LMO'" 
firorn, 31 ir.biriG, June 1021 

*1 III NT W M A N(w Suction Tube IleproHRor Tin lMnMO«(or 


!1 till lime 1021 

G IlMi\ II I ARpIratlon In TonHlllcctonn 
PoHturo nnd Other ractorR IlroncboRcopIc Studi 


Coinpnrnthe Merit*" of 
of 110 Patients 


Olid U« St ilfid ! G2SGtS Sept 1010 

7 niTTiMiToN It II A Ml tbod for the Ilenio\nI of ToiihIIr and " 
Holds Undi r lyocnl Anesthesia ullb the Patient In the Hecuinbi nt 


tf< d lour liK/rollo 1 SS2 SSI Tune 22 104C 



THE RELATIONSHIP OF SWIMMING AND DIVING 
TO SINUSITIS AND HEARING LOSS 

WlLLIAM J HITSCHLER D , 

Pluladelphia, Pa 


I^TRODUCTIO^' 


The purpose of this papei is to lecoid data collected in 
order to determine the lelationship of snimming" and diving 
to sinusitis and heaiing loss Two things especiallv aroused 
the author’s interest in this 1 a fnend once on a college dl^ - 
lag team stated that most of his team mates were deaf, and 
a nearbv pool filled the office eieiw summei ivith smus and 
ear cases (Let it be said now that the fnend was piobabh 
in error, and second, that the pool lefened to was later 
proven to be greatlv contaminated 


The relationship between swimming and dinng and sinus¬ 
itis and heanng loss, or uppei respiiatorv infection, has 
evisted and has been recognized for years Cobb,^ in 1908, 
vnting on the "Menace of the Swimming Tank,” stated, 
Ethmoiditis and otitis media which appaiently were caused 
directlv bv diving in a swimming tank — occur so often 
and are often so serious, not alone in regard to the hearing, 
hut ei en to the life of the patient ” Mosher- has said our 
^orst cases of frontal smus infection and osteomvehtis hai e 
followed swimming ” Tavlor," in speaking of pubhc bathing 
places, stated “aural infections — winch can be attributed 
directlj to the sports of swimming and diimg” Mackenzie 
Brown^ and manv others, too manv to enumerate, have re¬ 
ported similar instances 


n,,This ms received In Larvngoscope Office and accepted for 

publication April 25 ISl'i 

Phln^?'^ at the Flftv-thlrd Annual Meeting of t^e American Lam-n|rolosical 
^nlnolog^fcal and Otological Societv Inc Chlcag^o IlL April 20 1 4 
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VcUjous Jensons 1?<ivg been advanced to explain wliv swim 
mmg and diving may cause uppci lespiialoiv disease Con 
taminated watei, watei containing iiiitants, oi the piesencc 
of alioady existing disease in the swimmei aie some of tlicso 
Tavloi" and Tayloi and Diyenfoilh" have shown that the bodi 
tempeiatuie is loweied and that theie aie blood and vasculai 
changes aftei the piolonged chilling due to swimming Man's 
lack of adaptation to immeision in watei as compaied to that 
of aquatic animals has been cleaily shown’ These animals 
aie able to close then antciioi naies and then external aiuli- 
toiy canals, thus affoiding piotection horn the destnictivo 
action of watei Aquatic animals ai e also well nisiilatod, while 
man is not In addition to the above factois picdisposiiig to 
uppei lespnatoiy infection, it is known that solutions which 
aie eithei hypei- oi hypotonic have a detiimental effect upon 
the mucous membi anes 


METHOD OF STUDY 


It was felt that the best way to appioacli this subject would 
be to contact the swimmeis and diveis themselves To do 
this, a numbei of souices weie employed The fust and most 
impoitant souice was that of the colleges and iinivei sities 
thioughout the countiy The athletic dncctoi oi sw'immmg 
coach of each of these was sent a lettci explaining tlie nature 
of the study and asked if he w'oulcl fuinish a list of the 
foimei swimmcis and diveis of that college Manv (d8) 
expiessed intciest in the undci taking and coopciated full' 
Othci souices ivoic the amaleiii athletic union, ihcaiiica 
booking agencies foi piofessional swnmmcis, and loads gi\cn 
by the swimmeis themselves To all of these swummeis nas 
sent a foim lettei addiesscd individually It lead as follows 


Pom Mr Smith 

I am tondiicIliiR an linoHtlBiillon for a aclontiflr {mnillral) 
tho ofTnet (If mij) of Hwlmmlnx anil (ll\lnB upon llio lionrlut, and ' 
On( of tlu most Import int aapotta of pucli a stuil> %\oulil ti' U'f 
of thf HWlmmtTH llninKihtp 
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Toot name has been en me bv the athletic director of ^ our college 
irbo is also interested in the results obtained If ■rou mill fill in and 
retnm the enclosed post card vour cooperation •will be greatlv appre- 
calted Feel free to make any additional comments 

If yon are able to come to the above address or to the department of 
prevention of deafness clinic at the Jefferson Medical College Hospital 
ire wonld be glad to examine vou (no charge) 

Slncerelv vours 

Enclosed mth the letter was a self-addiessed and stamped 
post caid This post caid had spaces wheie the peison could 
state whether he was a swimmei oi a divei, and tvhethei he 
had continued this activity since his college davs There weie 
spaces to check the presence of heaiing loss, and whethei he 
thought this was due to swimming and ditnng, not due to it, 
or that he was unaware of the cause There was a space to 
record tinnitus He then checked the presence or absence and 
seventv of sinusitis and again its lelationship to swimming 
and diving There was a place for comments, the swimmei s 
class and university 

A control group was also established Tins, too, was mostly 
college alumni Then names weie furnished by the secietai’y 
of the University of Pennsylvania They were graded as to 
2ge so as to correspond as nearly as possible with the experi¬ 
mental group To these was sent a somewhat similai letter 
and an enclosed post card The letter was as follows 

Dear Mr Smith 

I am conducting an investigation In coUaboration ■vs'ith the Jefferson 
CoUege to determine the prevalence of sinusitis and hearing loss 
mronghout the country 

I have chosen coUege graduates for sampling inasmuch as I think their 
opinions wonld he the most accurate 

D you wiu fill yjg return enclosed post card I •wiU greatlv appreciate 
it Feel free to make any additional comments 

A copy of the puhUshed report will be sent to you If von so desire 

Slncerelv vours 

Note that m this letter nothmg was said about swimming 
fhe return post card was also as similar as possible to the 
one sent the swimmers This post card contained spaces foi 
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answols to similai questions as to sinusitis and lioaiiiiK loss 
but not mentioning swimming oi diving Aftci each was a 
space foi stating the cause of the tioublc if known, a space 
foi comments, name, age and univeisity 

At this time, advice was sought and obtained fioni Tlic 
Audience lleseaich Jiicoipoiatcd of Piiiiecton, N J , concoin 
ing the method of the suivev They kindlv fuinishcd a icpoit, 
tlie essence of whicli was that the sui vcv w'as foi the most 
pait being conducted piopcilv, but suggested, among other 
things, that a icpeat Icttei bo sent to a sample of both Die 
cxpeiimental and contiol gioups The pin pose of this was to 
dctciminc wdicthci thcic was any weighting of the gioiip wlio 
did not icspoiid at hist Accoidingly some 600 icpcat letteis 
wcie sent to each gioup These answ'eis w'oie iccoulcd 
scjiaiatclv 


It soon became appaiont that iiifoimation otiioi than Dial 
obtained fiom the post caid suivcy would also bo desiinblc 
Witli this in mind, special letteis w'cic sent to athletic and 
public health diiectois, w'cll known amateui and piofcssiniial 
sw'immois, and to pliysicians in chaigo of college health I’ci 
sonal Intel view's wei e had w'ltli scvei al pi omincnt coaches and 
college authoi ities, including Mi Robeit Kipliiith, swininiing 
coach, and Dis Rogeis and Philips, student liealtli plnsiciaiis, 
of Yale Umvcisitv, Di Lciov Meicei, of the Univcisilv of 
Pennsvlv.uiia, Mi Ilow'aid Stepp and Di Ravcioft, of Pi nice 
ton. Ml Edw'aid Koniiedv, of Columbia, and otlieis All "cie 
most coopoiative and helpful In addition .i few' well Known 
pediati icians w'eie consulted 


Anotliei attempt at gaining iiifoiniation was m.ido liv cor 
lesponding w'lth doctois, hcadmastcis and coaches connected 
w'lth boaidiiig schools This appioach w'as iiispiied 1)' 
w 01 k of Di Rosw'oll Callaghci, and bv the thouglit that (lio'< 
coiiiiected w'lth boniding schools weio piosum.ibilv inoic niti 
mate w'ltl) and lienee moic cogni/.uit of tlio ho\s actiwta 
and illnesses than tlioso connected with tiio college jiopnlation 
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FinallA an effort was made to compare salt u atei w ith fresh 
water swimming To do this, some of the membeis of this 
Society who In ed on the seacoasts w ei e asked their opinions 
on the subject Mam answered this queiw and in addition 
some discussed the general subject of sw miming in detail 
These opinions are included I expiess m\ gratitude to those 
men without whose comments this papei would lack material 
of great r alue 

RESULTS OF THE SUR^^'i 

There were approinmatelv 1,800 letteis and letuin post 
cards sent to the formei college swimmeis and di\eis, 410, 
or 23 pel cent, answeied Fne hundied lepeat letters weie 
then sent, with 123, oi 25 pei cent, i etui ns 

To the control gioup i\eie sent 2 500 letteis, 613, oi 24 
per cent, of these answered Likewise, 500 lepeats weie sent, 
with 89, 01 18 per cent, returns 

Similar letters were sent to about 170 swimmeis, some of 
whom were piofessionals and some membeis of the Amateui 
Athletic Umon, 75 answeied 

The total number of fonn letteis wnth letum post caids 
sent was 5,470, and the total nurabei of lephes at the date of 
wnting was 1,310, or 24 pei cent A few moie, too late to 
include, were also leceived 

Of the 1,310 replies, only those caids, with the exception of 
s few whose location was not known, which weie completeh 
and correctly filled out were included m the lesults Those 
discarded included those who did not gire then age oi class 
and those mentiomng haying one lesion, e g sinusitis, but 
omittmg anj check maik concemmg hearing loss It could 
aot be assumed that faduie to answei meant a negati\e 
answer Due to a mistake, there weie too many older people 
in the control group Some of these weie, theiefoie, dis 
•^rded This was done at landom All o^el oO years of age 
^ere elmnnated, although sepaiate lefeience is made to this 
group With these deletions, the total was reduced fioni 1 310 
to 919 480 swimmeis and di\ers and 439 contiols 
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Unfortunately, much of the South "group xame from the 
border areas, such as Maryland, Virginia, West Virginia and 
Washington, D C, and so cannot be regarded as the deep 
South, howe\er, a more detailed bieak down, although con¬ 
taining too few cards to be significant, did not show any 
appreciable ditference 

It IS evident that the expeiunental and the control groups 
were not well selected for geographical similaritv, the experi¬ 
mental contaming more from the North and the control more 
from the South and Philadelphia, howe\er, the per cent of 
positiies m each locality is nearly the same for each group 

Also, it IS evident that the per cent of positi\es in each 
location, regardless of group, is similar We mav conclude, 
therefore, that the amount of disease shown in this survey 
does not differ as to locality 

The positives in the experimental group were divided into 
three subgroups, according to what was thought to be the 
cause of the trouble First were those who claimed their 
trouble was from swimming and diving, second, those who 
did not know, and third, those who thought the trouble was 
not due to swimmmg and diving 


CAUSE OF TROUBI>E IX EXPERIMENTAL GROUP 



positive 1 
Trouble from 
Stvlmmln& 
and Dlvlnp 

PoslOve : 

Don t Know 

PosiOve 3 

Not from 
Swimming 
and Dl'v Ingr 


Xo 

No 

No 

Stnnsltfs 

_ 54 

35 

60 

Hearing loss and tinnitus. 

_ 11 

17 

11 

Both. 

IS 

10 

o 

Total__ 

7S film) or 62 (3m) or 

73 (4m) or 


16Uc 

ISUr 

15*^ 


The number m each of these groups is approximateh the 
same There are 78, or 16 per cent, of the swimmers and 
divers who thought the sport was the cause of their sinusitis 
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Unfortunately, much of the South "^group name from the 
border areas, such as Maryland, Virginia, Vest Virgima and 
Washington, D C, and so cannot be regarded as the deep 
South, however, a more detailed break down, although con¬ 
taining too few cards to be significant, did not show am 
appreciable difference 

It is evident that the experimental and the control gioups 
were not well selected for geographical sunilanty, the experi¬ 
mental containmg more from the North and the control more 
from the South and Philadelphia, howe^er, the per cent of 
positnes m each locahty is nearly the same for each group 

Also, it IS evident that the per cent of positives m each 
location, regardless of group, is similar W e mav conclude, 
therefore, that the amount of disease shown in this suriev 
does not differ as to locahtv 

The positives m the experimental group were dmded into 
three subgroups, according to what was thought to be the 
cause of the trouble First were those who claimed their 
trouble was from swimming and divmg, second, those who 
did not know, and third, those who thought the trouble was 
not due to swimmmg and diving 

CAESE OF TROEBLE IN EXPERIMENTAL GROUP 



Positive 1 
Troubie from 
S^vimming 
and Diving 

Positive 2 

Don t Knovr 

Positive 3 

Xot from 
Swimming 
and Dl' ing 


No 

Xo 

Xo 

SlonsitL 

54 

35 

60 

Hearing loss and ttnnitns. 

11 

17 

11 

Both 

15 

10 

2 

Toul. 

7S film) or 62(3ra)or 

73 (-.m) or 


16<^c 

13 Ur 

15^c 


The number m each of these groups is approximatelv the 
same There are 78, or 16 per cent, of the swimmers and 
divers who thought the sport was the cause of their smusitis 
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01 healing loss, and 62, oi 13 pei cent, who did not It seems 
leasonable to suppose that at least some of these people con- 
ti acted sinusitis oi heaiing loss fiom swimming oi diving 
Shown in paientheses aie the numbei of lesions checked as 
maiked lathei than slight Theie aie moie by fai in the first 
gioup This finding is suggestive only Furthei analysis of 
the seventy of the tiouble will follow 


SEVERITY OP TROUBLE 




Experimental 




No 


Si of Pos 
f213) 

■1, of Whole 
(180) 

Slight 

_ „ 195 


92 

42 

Maiked _ 

- 18 < 

( 16 sin 

2h 1 
( or tin 

8 

4 



Control 




No 


% of Pos 
(200) 

r, of M hole 
(139) 

Slight 

„ 163 


82 

37 

Marked 

-37 

■ 35 sin 

2 h 1 
. and tin 

18 

8 


Theie is a much gieatei piopoition of maiked tiouble m 
the contiol gioup than in the expeiimental gioup These 
findings aie statistically significant and will be discussed latei 

As may be lecalled, the post caid asked whethei the person 
was a swimmei, divei, oi both, in an effort to deteimmo i 
one 01 the othei spoit was moie responsible for the disease 


SWMMERS VERSUS DIVERS 



No 

No Pos 

ei Po 

S\\immers onl> 

„361 

141 

40 

Did boUi 

86 

44 

51 

DI\ ers onij 

_ 42 

27 

64 
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The swimmeis had the least and the diveis had the most 
infections It might be propei to considei the ones who par¬ 
ticipated in both as diving some, but less than the divers 
group, and it is seen that their peicentage of tiouble lies 
betiveen the others In othei woids, the peicentage of trouble 
IS proportional to the amount of diving Such figures, how¬ 
ever, are only suggestive and are not statistically significant 

Anothei question asked was whether the peison had con- 
ued the activity after his college career Without resorting 
0 figures, it may be said that theie was no difference between 
ose who did and those who did not 


he factoi of age must be considered The following table 
s ows the age comparison between the experimental and the 
contiol groups and the percentage of positives m those groups 


AGE AND DISEASE 


Age 

CoLl 

No 

Eiperlmental 

2 

Vo 

480 Total 

3 

Xo Pos 

4 

Pos 

6 

of the 
Age Group 
Pos 

18 30 _ 

—164 

34 

72 

15 

44 

31-40 __ 

—223 

46 

90 

19 

40 

4150 _ 

_ 93 

19 

51 

11 

55 

Over 50_ 

_ 6 

1 

3 

1 

60 

Controls 439 Total 

18 30 

-.149 

34 

65 

15 

44 

31-10 ___ 

_.211 

48 

97 

22 

46 

4150_ 

— 79 

18 

38 

9 

48 

Over 50_ 

— 65 

15 



23 


olunin 2 shows that the peicentage of each age in both 
6 experimental and control gioups is almost identical In 
tier woids, the two groups were chosen properly in this 
regaid The age factor, therefore, did not mfluence the 
results As has been stated, the over 50 group was not m- 
r uded except when specifically noted 
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In column 4 it is seen that theie is a close similaiitv for 
each age between the peicentage of positives of the whole in 
the experimental and contiol gioups, le, 16 pei cent in the 
18-30 foi both, 19 pei cent in the expeiimental and 22 per 
cent m the contiol foi 31-40, etc 

Column 5 shows the peicentage of positives of those in that 
age group in each of the gioups Theie is no significant 
tiend, the pei cent positives do not diffei as to age 

Age and kind of disease is shown in the table below It w ns 
thought woi-thwhile to deteimine whethei the sepaiate lesions, 
te, sinusitis oi heaiing loss, vaiied according to the age 
Both expeiimental and control gioups weie combined foi this 
study as the figures of each weie similar 


TABLE A 



No in Age 
Group 

No Sinus 
Lesions 


18 30 

-313 

122 

30 

3140 

‘134 

162 

37 

4150 _ - 

172 

76 

44 

Over 60 _ _ 

_ 71 

18 

25 

TABLE B 


Total No 
Lesions 

No Sinus 
Lesions 


18 30 

„ 155 

122 

79 

31 10 

_ 2IG 

162 

76 

41 60 

109 

76 

69 

0\er 60 

43 

18 

42 


This table (A) does not show any marked tiend, unless tie 
ovei 50 group could be legaided as significant, howevei, i 
figured another way (see Table B), the peicentage o oa 
number of lesions which aie sinus lesions, we find a slig' 
deciease in the sinus lesions thiough all groups as the age 
advances It is not statistically significant 
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The next table shows a similar bieak down of the heaiing 
loss and tinnitus combined 



AGE AND HEARING LOSS 

No In Age No Hearing- rj, of Hear- 
Group Lobs Lesions IngLoss 

Total No 
Lesions 

Of 

Total 

18 30 _ 

-313 

39 

11 

155 

21 

31-10 _ 

-434 

54 

12 

216 

25 

4150 __ 

-172 

23 

19 

109 

31 

Over 50, 

71 

25 

35 

43 

38 


Either way this is figuied, i e , pei cent of whole age gioup 
or per cent of total numbei of lesions, we note an increase 
of hearing loss with advancing age, howevei, again the dif¬ 
ferences in the thiee youngei age gioups are moie suggestive 
than statistically significant 

Reasons given in the contiols as causes of sinusitis undei 
“comments” weie inteiestmg “Climate,” usually with the 
adjective “damp,” “humid” or “cold,” led by fai This oppio- 
brium was used equally foi all localities Other causes in¬ 
cluded smoke and smoking, nasal deformities, dust, alleigy 
and swimming Causes given foi hearing loss weie too varied 
to enumerate 

Occasionally theie was an amusing leply A college swim- 
loing coach wrote that, to avoid infection, “all swimmers 
befoie entering the pool, should dip then fingers into the 
Water and dampen their eai lobes — we have found that it is 
very successful ” 


OPINIONS FROM SPECIAL GROUPS 

^ Swimming Coaches and Athletic Dii ectoi s 

Eleven coaches and directors, all with years of experience, 
wrote interesting replies concerning swimming and upper 
respiratory infections Most (seven) thought that no harm 
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lesulted fiom swimming and diving, two, that there was less 
infection among swimmeis than in nonswimmeis, and one 
thought theie possibly was moie infection They did not 
dilfeientiate between the effects of swimming and diving, 
howevei, moie than half qualified then opinions, stating 
that, in 01 del to avoid infection fiom swimming and diving, 
i piopei brea tiling was essential, £ theie must be pi open 
attention to diet (vitamins, etc), lest and geneial hygiene, 
including avoidance of chilling aftei leaving the wami gym¬ 
nasium, and wearing lubbers on wet days As one said, “I 
must always keep aftei the boys ” Seveial mentioned that 
swimming and diving would aggravate sinusitis if aheadi 
present, and one conceded that peihaps the lack of infection 
among the college swimmeis was due to the fact that tliev 
weie pretty well scieened out, te, only healthy ones swam 

The geneial tiend of then opinions, i e , the denial of infec¬ 
tions fiom swimming and diving, was most stiiking Several 
experienced coaches stated that they did not lecollect evei 
having had to piohibit a man fiom entering a meet because 
of uppei lespiiatoiy infection It must be lemembeied, how¬ 
evei, that coaches depend upon the spoit foi then livelihood 
and, theiefoie, might be paitial They also woik only with 
the healthy athlete 

Saundeis® had some inteiesting leplies to questionnaiics 
answeied by 18 swimming instiuctois attached to various 
athletic clubs Most of these felt that theie was veiw httlc 
infection among the swimmeis and diveis, although one oi 
t^vo leported consideiable Saundeis, himself, both an e\per 
swimmei and otolaryngologist, thought that most disease was 
contiacted by two groups beginneis, and expert diveis an 
polo playeis The foimei because of impiopei bieathing, an 
the lattei because of the excess stiain placed upon ic 
lespiiatoiy tiacts 

£ College Health Physicians 

College health physicians weie almost but not so unani¬ 
mous 01 emphatic in then opinions tliat swimming and dump 
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caused little trouble Dr Raycoft, of Princeton, stated that 
he has been in close contact "with unmers and divers, includ- 
iiig Olympic swimmers, for leais, and that he knew of no one 
senouslv macapacitated from upper respiratoiw infection or 
hearing loss Dr Lerov Mercer of Pennsvh ania agreed Oth¬ 
ers felt there was a slight amount of infection incurred 

TVATER POLO 

If water sports ever caused infection, it would be in the 
game of water polo Here the pai-ticipants are submeiged 
much of the tune and may not ha\e time to breathe properlv 
before submerging Thev are also subject while submerged to 
blows upon the ears Nearlv all consulted admitted occur¬ 
ences of traumatic nature of the eardrum Opinion was 
divided, however, as to the game’s bemg responsible for upper 
respiratory infection Se\eral doctors (Roger and Philips) 
and one well known coach (Stepp) stated that there was 
some infection caused, while others (Mercer and Kennedv) 
demed this One friend of mine, a former plavei and now a 
doctor, had to stop because of marked sinusitis resulting 
directh from it, while another, also experienced and still plav- 
mg the game, stated he had never contracted an upper respira¬ 
tory infechon He did, however, admit to se^eral traumatic 
ruptures of the drums, but attached little significance to them, 
snd said that his hearmg was perfect 

Regardless of individual opinions, water polo has been dis¬ 
continued as a college sport, mainly because of health 

^ Boarding School Personnel 

Dr Roswell GaUagher," of Philhps Andoier Academy, re- 
oentlv studied the incidence of upper respiratorv infection 
^ong those at Vns school who did and did not frequent the 
pool He found 14 per cent more upper respiratorv infections 
among the former JIany of these, however, were untrained 
bathers 

Headmasters, coaches or doctors connected with 12 other 
similar institutions rephed Fi\e of these demed anv trouble 
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fiom swimming: and diving Two felt theie would be no 
tiouble pioviding the swimmeis had a noimal uppei lespiia- 
tory tract One felt that swimming does cause infection, and 
four would not offei an opinion In othei woids, theie was a 
moie 01 less denial of tiouble 

4 Pedmtncians 

A few well known pediatiicians weie infoimallv consulted 
on this pioblem They weie unanimous that among cliildien 
the incidence of upper lespiiatory infections fiom swimming 
and diving was noticeable oi even maiked The leasons weie 
obvious, and included the anatomy of the child’s uppei lespna- 
toiy tiact, the playing in watei, chilling and geneial disiegaul 
foi hygiene so chaiacteiistic of childien It is to be lemeni- 
beied that most of the repoited cases of seveie infection 
attiibutable to swimming weie among the young 

5 Individual Opinions of Evpeit Swimmeis 

Theie weie many individual opinions fiom piofossioiials 
and Amateui Athletic Union membeis These letteis often 
weie detailed as to the swimming habits of the individual, 
how to avoid tiouble, and his geneial impiession of the spoil 
The gieat majoiity expiessed high piaise foi it Many stated 
they had been swimming and diving foi yeais without even 
any sign of uppei lespiiatoiy infection attiibutable to it 
Some even claimed watei sports pi evented infection 

It would seem piobable that the moie enthusiastic suin’ 
meis would be the ones to offei then opinions This uou( 
modify the importance of then statements 

SALT WATER VERSUS FRESH WATER 

While consideiing swimming in geneial, a question pic- 
sented itself which seemed worthwhile investigating It 
ceined the diffeience, if any, between the effects of swimming 
in salt 01 in fiesh wmtei B\ salt watei is meant sea wa cr 
oi its equivalent 
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Fenton,*'’ in 1923, showed there was a destructne action of 
fresh water on the nasal mucosa which resulted in loweied 
local resistance to bacteria As he pointed out, the osmotic 
action, dnvmg watei into the tissues, pioduced edema, acid¬ 
osis, loss of cihan action and eventual cell death Proetz** 
found that all ciliary action ceased at a concenti htion of 0 2 
or 0 3 per cent salt the cells became clouded, and that this 
cessation of motion was permanent On the othei hand, he 
found the stoppage to occur in h\*pei'tonic solutions at 4 to 5 
per cent, which is about 1 pei cent stiongei than ocean water, 
but in this case the action commenced again if the tissue were 
rnnnersed m normal saline Most (75 pei cent) of the labbits 
^l^estlgated h\ Stark*= de\ eloped puiulent sinusitis Pioetz** 
showed that there was also a slowing of the cilia wnth cold 
water 

In addition to the local effect on the tissues, there is another 
fsctoi to be consideied The edema, mentioned bv Fenton, 
which IS produced by fiesh water, will temporal ih at least 
cause any water and bacteiia winch ha\e enteied the sinuses 
or middle ear cainties to remain there, producing further local 
damage and possible pus formation On the othei hand, 
hvpertonic solutions, such as ocean watei, will shrink the tis¬ 
sues and allow easy evacuation 

practical consideration of some importance is the fact 
that most salt water swmimmg is done in the open ocean 
where theie is little or no contamination, usuallv blight sun- 
bght, and plenty of beach to lun on to keep warm, howeier, 
if there is contammation m salt watei, uppei lespiiatoiw 
trouble does result, as was stated by Pinkerton In his local- 
itv, sewage from a neaibv citv wiU, under certain conditions, 
reach a popular bathing beach He noted a definite increase 
°f upper respiratory disease when this occurred 

Twenty otolaryngologists, all members of this Societi, were 
kind enough to replv to mv queries Besides opinions upon 
the question of salt leisus fresh water, other thoughts relat¬ 
es to swnmmmg as a cause of upper lespiratoiw infection 
Were offered 
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Eleven of the 20 thought that flesh watei swimming vas 
moie haimful, while one thought that ocean beach bathing 
was so, due to the entiance of sand into the nasal passages 
Seven thought theie was no diffeience, and one ventiued no 
opinion Thus theie was a piedominance of opinion in favor 
of salt watei swimming 

Othei factois mentioned leading to uppei lespiiatoiy infec¬ 
tion follow Heading the list was the contamination of the 
watei Twelve mentioned this Infection alieady piesent in 
the uppei respiiatoiy tiact of the swimmei was mentioned 
nine times Diving and undei watei swimming were next in 
impoi-tance, followed by the presence of iiiitants, chilling, 
exposure, exhaustion, and finally impiopei bieathmg Thiee 
felt that swimming caused little oi no trouble, and one won¬ 
dered if salt watei bathing might not improve some of the 
cluonic nasal conditions 

It IS interesting to compare the viewpoint of the otolaryn¬ 
gologist in regard to swimming and uppei lespnatoiy infec¬ 
tion with that of the swimming coach 

COMMENTS 

The post card survey is open to several justifiable criti¬ 
cisms 1 the exact age of the swimmeis is not known The 
class rather than the age was asked for in the experimental 
group The age then had to be computed from the class, 
assuming that graduation was at age 22 ,2 the polled perhaps 
did not know what was meant by sinusitis Sinusitis is a 
vague tei-m to the layman, and slight sinusitis can be and is 
claimed by so many that its significance is piobablv sma , 

3 the geographical location of the t\vo groups is not similar 
Bleak down of this, however, does not alter the results, 

4 the sample is a fairly small one, subject to enor because 
of its size, 5 a contiol gioup consisting entiielv of athletes 
would have been prefeiable to the one used Finally, vhctier 
it be called a criticism or a limitation, the post caid sur'Ci 
only embraces the tiained adult swimmer, not the chil , 
the “bather ” The names sent by the colleges were those listed 
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as letter men oi at least swimming squad men To achie\e 
this proficiency in swumming oi diving, the peison Mould pie- 
sumabh be one M'ho had not conti acted seveie uppei lespiia- 
torv disease in the past Also, w hen tiying out for the team, 
those with 01 contracting any maiked upper lespiiatoiM 
infection would not be allowed to pai ticipate Then, too, when 
once accepted as a candidate, the swimming and diiung w 
done under strict supeiwnsion Coaches emphasize then m atch- 
dog care The swimmeis and diieis aie taught to bieatlie so 
as to keep as much watei as^ possible out of then noses Tliej^ 
practice a limited time, do not “plaj” oi sit on the cold marble 
and become chilled 

It is evident, then, that the suiwej deals m ith but a small 
selected group, however, anj disease contracted bi those in 
Hus group would be included in the sui\ey This covers pei- 
I^aps one to three jears of swimming at college, and all sub¬ 
sequent infection For such a group, the suiwey is probably 
reasonably accurate 

Seieial of the statistical results need some comment first 
IS the close sunilanty between the experimental and the con¬ 
trol groups 

It is known that water enters the nasal passages of even 
the expert sivimmei It is noteworthy, therefor e, that so little 
apparent harm resulted from such frequent immersion, even 
in this selected group, and may be regarded as a tribute to the 
coaches and trainers Perhaps the supposition that athletes 
cujoj better health than nonathletes, as is claimed by some,'^ 
IS also partly responsible, or it could be said that these find- 
uigs indicate that athletes do enjoy better health oi, more 
precisely, resist infection more than do nonathletes The 
lesser number of seveie lesions in the experimental group 
tended to substantiate this 

Another possible explanation for the similanty of the two 
groups might be that infection even among bathers is rare 
and Would not appreciably affect statistics If this be true, 
one Would have to disregard the 78 who stated their trouble 
came from water sports 
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The laige peicentage of positives in all gioups mav be due, 
as has been mentioned, to failuie to identify sinusitis Psychic 
factois 01 inclusion of othei ailments, such as alleigi^, also 
must be consideied The heaiing loss plus tinnitus figures 
(13 pel cent) aie high and difficult to account foi, but heaiing 
loss alone, howevei (9 to 10 pei cent), is only shglilly abo\e 
othei estimates 

Also, it IS piobable that a diiect questionnaiie such as this 
would elicit a maximum numbei of positive iespouses 

When the numbei of severe lesions m the expeiimental 
group IS considered, one notes that there weie 11 among the 
78 who stated then trouble came from swimming and diving, 
and only seven among the 125 comprising the lest This voiild 
suggest that lesions among the swimmeis due to swimming 
weie more apt to be severe ones 

The opinions of the special groups varied accoiding to the 
group in question, and these opinions must be weighed in this 
respect Coaches see the healthy, tiained athlete, otolami- 
gologists and pediatricians, the side patient It is to be lemem 
bered tliat these groups, except for the coaches, aie conceined 
mainly v/ith the great mass of batheis, rathei tlian with the 
trained swimmers 

CONCLUSIONS 

1 The incidence of sinusitis and hearing loss among lieallhr 
adult trained swimmers was no greater than among uiisc- 
lected college graduates 

2 There was less severe upper lespiiatoiy infection among 
the swimmers and divers than among the conliols 

S In the expeiimental gioup, the figuies suggested that 
lesions contracted from swimming and diving weie more ap 
to be severe than those contracted from otliei causes 

4 Geographical location boie no definite i elation to the mci 
dence of disease 

5 Coaches and othei srvimming expeits saw little infection, 
school and college physicians and boarding school personn^ 
sar\ more, otolaivngologists still more, and pediatrician, 
most 
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The laige peicentage of positives in all gioups may be due, 
as has been mentioned, to failuie to identify sinusitis Psychic 
factois 01 inclusion of othei ailments, such as alleigy, also 
must be consideied The heaiing loss plus tinnitus figuies 
(13 pel cent) aie high and difficult to account foi, but heaiiiig 
loss alone, howevei (9 to 10 pei cent), is only slightly above 
othei estimates 

Also, it IS piobable that a diiect questionnaiie such as this 
would elicit a maximum numbei of positive lesponses 

Wlien the numbei of seveie lesions in the expeiinieiital 
gioup IS consideied, one notes that theie weie 11 among the 
78 who stated then tiouble came fiom swimming and diving, 
and only seven among the 125 compiising the lest This would 
suggest that lesions among the swimmeis due to swimming 
weie moie apt to be seveie ones 

The opinions of the special gioups vaiied accoiding to the 
gioup in question, and these opinions must be weighed in this 
lespect Coaches see the healthy, tiained athlete, otolaip- 
gologists and pediatiicians, the sick patient It is to be lemem- 
beied that these gioups, except foi the coaches, aie conceiiied 
mainly v/ith the gieat mass of batheis, lathei than with the 
tiained swimmeis 

CONCLUSIONS 

1 The incidence of sinusitis and heaiing loss among healthv 
adult tiained swimmeis was no gieatei than among unse- 
lected college giaduates 

2 Theie was less seveie uppei lespiiatoiy infection among 
the swimmeis and diveis than among the contiols 

3 In the expelimental gioup, the figuies suggested tliat 
lesions contiacted fiom swimming and diving weie nioie ap 
to be seveie than those conti acted fiom othei causes 

Geogiaphical location boie no definite i elation to the mci 
dence of disease 

J Coaches and othei swimming expel t — httle mfectwn, 

school and college physicians and boa ^ 

saw moie, otolaiyngologists still 

most 
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6 Salt watei swimming was consideied safei than fiesh 
water swimming 

7 Factors emphasized leading to the conti action of disease 
were lack of propel tiaining and supeiwision, immatuiity, the 
presence of already existing uppei lespiiatoiy infection, and 
contaminated water 

SUMMARV 

An attempt was made to deteimine the lelationship of 
swimming and diving to sinusitis and healing loss A lettei 
and post caid survey was conducted among some 900 college 
graduates, roughly half of whom weie trained swimmeis 
Othei information was obtained from coiiespondence and in¬ 
terviews wnth swimming coaches, school and college pei sonnel, 
otolaryngologists and pediatricians The relative ments of 
fresh versus salt water swimming iveie discussed 
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THE AMERICAN LARYNGOLOGICAL, RHINOLOGICAI 
AND OTOLOGICAL SOCIETY, INC 

The coming Section Meetings of the Ameiican Laiyngo- 
logical, Rhinological and Otological Society, Inc , aie to be held 
as follows 

Eastern Section Hotel Statlei, New Yoik, N Y, Jan 5, 
1950 

Council Meeting Hotel Statlei, New Yoik, N Y, Jan 6, 
1950 

Combined Meeting, Southern and Middle Sections Pea¬ 
body Hotel, Memphis, Tenn, Jan 16-17, 1950 

Western Section Medical Society Building, Los Angeles, 
Cahf , Jan 21-22, 1950 

The 1950 Spiing Meetings will be held at the Hotel Maih 
Hopkins in San Fiancisco, Calif, as follows 

Ameiican Boaid of Otolaiyngology, May 16-20, inclusive 

Ameiican Otological Society, Inc, May 21-22 

Ameiican Laiyngological Association, May 23-24 

The Ameiican Laiyngological, Rhinological and Otological 
Society, Inc , May 25-27, A M 

The Ameiican Bioncho-Esophagological Association, May 
25-26, P M 

Please make youi Hotel Maik Hopkins leseivations at once 
by wilting to Mi Call J Wilson, Assistant Managei, San 
Fiancisco Convention and Touiist Buieau, 200 Civic Audi- 
toiium, San Fiancisco, Calif, and enclose a deposit of 
made payable to the Hotel Maik Hopkins In letuin you wil 
leceive a hotel leseivation confiimation The limited facilities 
available make eaily leseivations impoitant 

Membeis and guests desiiing to go on special Pullman cars 
“with the gang” should wiite immediately to Di Waltei 
Theobald, 307 Noith Michigan Avenue, Chicago 1, HI. Chair¬ 
man of the Tianspoitation Committee 

Di C Stewait Nash, Secietan 
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SECOND PAN AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY AND 
BRONCHOESOPHAGOLOGY — 
MONTEVIDEO-BUENOS AIRES, JAN 8-15, 1950 

EXECUTIVE COMMITTEE 

President Prof Justo M Alonso 

Vice-Piesidents Piof Elias Regules, Di Juan Carlos Munjo, 
Prof Juan Cailos Oieggia 

Secretary General Prof Pedro Regules 

Secretarj’^ of Interior Prof Hector Rebagliatti 

Secretary of Exterior Dr Julio Cesar Bar am 

Secretarj’' of Exhibit Dr Enrique Apolo 

Secretary of Publicity Dr Jamie Sala Lopez 

Treasurer Dr Alberto Santoro Vecino 

Assistant Treasurer Dr Juan Carlos Munyo, Jr 

Delegate in Argentine Republic Prof Juan Manuel Tato 

Delegate m Mexico Dr Ricardo Tapia Acuna 

Delegate in Cuba Dr Pedro Hernandez Gonzalo 

Delegate in the U S A and Canada Dr Chevalier L 
Jackson 

An interesting and instructive program has been arranged 

Subscription —?10, or its equivalent in Uruguayan money 

The following week (Jan 16-21) there will take place m 
Montewdeo and Buenos Aries, operative demonstrations for 
those who wish to attend 

Travel arrangements should be made immediately through 
Thomas Cook & Sons or Pan American Airways 

All those interested in attending this Congress should com- 
aiumcate at once with the delegate in the USA and Canada, 
Dr Chevahei L Jackson, 3401 North Broad Street, Phila¬ 
delphia 40, Pa 
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THE AMERICAN LARYNGOLOGICAL, RHINOLOGICAL 
AND OTOLOGICAL SOCIETY, INC 

The coming Section Meetings of the Ameiican Laijngo 
logical, Rhinological and Otological Society, Inc , aie to be held 
as follows 

Eastein Section Hotel Statlei, New Yoik, N Y, Jan 5, 
1950 

Council Meeting Hotel Statlei, New Yoik, N Y, Jan 6, 
1950 

Combined Meeting, Southern and Middle Sections Pea¬ 
body Hotel, Memphis, Tenn , Jan 16-17, 1950 

Western Section Medical Society Building, Los Angeles, 
Cahf, Jan 21-22, 1950 

The 1950 Spiing Meetings will be held at the Hotel Maik 
Hopkins in San Francisco, Cahf, as follows 

Ameiican Boaid of Otolaiyngology, May 16-20, inclusive 

Ameiican Otological Society, Inc, May 21-22 

Ameiican Laiyngological Association, May 23-24 

The Ameiican Laiyngological, Rhinological and Otological 
Society, Inc , May 25-27, A M 

The Ameiican Bioncho-Esophagological Association, May 
25-26, P M 

Please make youi Hotel Maik Hopkins leseivations at once 
by writing to Mi Call J Wilson, Assistant Managei, San 
Fiancisco Convention and Touiist Buieau, 200 Civic Audi 
toiium, San Fiancisco, Calif, and enclose a deposit of 51'! 
made payable to the Hotel Maik Hopkins In letuin you vi 
leceive a hotel leseivation confiimation The limited facilities 
available make eaily leseivations impoitant 

Membeis and guests desiiing to go on special Pullman cars 
“with the gang” should wnte immediately to Di Walter 
Theobald, 307 Noith Michigan Avenue, Chicago 1, lH > Chair¬ 
man of the Tianspoiiiation Committee 

Di C Stewait Nash, Secietan 
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OTORHINOLARYNGOLOGY AND 
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interesting and instructive piogiam has been arranged 

Subscnption—$10, oi its eqmvalent in Uruguayan money 

The following week (Jan 16-21) there will take place in 
Montevideo and Buenos Aires, operative demonstrations for 
those who wish to attend 

Ti'avel arrangements should be made immediately through 
Thomas Cook & Sons or Pan American Aii-ways 

All those interested in attending this Congress should com¬ 
municate at once with the delegate in the USA and Canada, 
Dr Chevaliei L Jackson, 3401 North Broad Street, Phila¬ 
delphia 40, Pa 
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MISSISSIPPI VALLEY MEDICAL SOCIETY MEETS AT 
ST LOUIS, SEPT 28, 29, 30, 1949 


The Foiuteenth Annual Meeting of the Mississippi Valley 
Medical Society will be held at the Jeffei son Hotel, St Louis, 
Mo, Sept 28, 29, 30, 1949, undei the piesidency of Dr Al¬ 
phonse McMahon, of St Louis Univeisity At the lecent 
current meetings of the Society and board of duectois, the 
following officers weie elected Dr Nathaniel G Alcock, Iowa 
City, Iowa, President-elect, Dr Wendell G Scott, St Louis, 
Mo, Fust Vice-President, Dr Charles F Harmon, Spiing- 
field. Ill , Second Vice-President, Dr John I Marker, Daven- 
poii;, Iowa, Thud Vice-President, Dr Harold Swanbeig, 
Quincy, Ill, Secietaiy-Tieasuiei, Dr Ralph McReynolds, 
Quincy, Ill, Accounting Officer 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

Home Study Courses in the basic sciences related to ophthal¬ 
mology and otolaryngology, offered as a part of the educa¬ 
tional program of the American Academy of Ophthalnlolog^ 
and Otolaryngology, will begin on Sept 1 and continue for a 
period of 10 months Registrations must be completed before 
Aug 15 Detailed information and application forms niaj be 

secured from Dr William L Benedict, the executive secretan 

of the Academy, 100 Fust Avenue Building, Rochestei, Mi”" 
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hearing aids accepted by the council on 

PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

As of February 1, 1949 

Acousticon Model A-lOO 

ilanufactm-er Dictograph Products Corp 5S0 Fifth A%e New York 19 

Aurex (Semi-Portable), Aurex Model C-B, Model C-A, Model 
F and Model H 

ilanafacturer Aurex Corp, 1117 N Franklin Sk Chicago ni 

Beltone Mono-Pac, Beltone Harmony Mono-Pac, Beltone SjTn- 
phonette 

ilanufacturer Beltone Hearing Aid Co, 1450 W 19th SL, Chicago Ill 

Cysomc Model 1 

^^^Mtacturer Dynamic Hearing Aids, 43 Exchange PL, Xew York 5 

Electroear Model C 

^^^^^acturer American Earphone Co Inc., 10 East 43rd Sk Xew 
York 17 N Y 

Gem Heanng Aid Model V-35 

^lanuf^cturer Gem Ear Phone Co Inc, 50 W 29th Sk Xew York 1 

^mco Type K, Maico Atomeer 

•^Manufacturer Maico Co Inc. North Third Sk Minneapolis Minn 

^ears Aurophone Model 200, 1947—Mears Aurophone Model 
98 

^Manufacturer Mears Radio Hearing Dexice Corp 1 W 34th Sk Nei\ 
York N Y 

^Mcromc Model 101 (Magnetic Receiver) 

^nufacturer Micronic Co 727 Atlantic Ave Boston 11 Mass 
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Miciotone T-3 Audiomatic, Miciotone T-4 Audiomatic, Micio- 
tone T-5 Audiomatic 

Manufacturer Microtone Co, 4602 Nicollet Ave, Minneapolis 9. Minn 

National Cub Model, National Standaid Model, National Star 
Model 

Manufacturer National Hearing Aid Laboratories, 815 S Hill SL Los 
Angeles 14, Calif 

Otaiion Model A-1, Otaiion Model A-3, Otaiion Models A-1 J 
and S, Otarion Model E-1, Otaiion Model E-IS, Otaiion 
Model E-2, Otaiion Model E-4 

Manufacturer Otarion Hearing Aids, 169 N Dearborn St, Chicago, III 

Paiavox Models VH and VL, Paiavox Model XT, Paravox 
Model XTS, Paiavox Model Y (YM, YC and YC-7) 

Manufacturer Paraphone Hearing Aid, Inc, 2066 E 4th St, Cleveland 
Ohio 

Piecision Table Hearing Aid 

Manufacturer Precision Electronics Co, 850 W Oakdale, Chicago 11 
Ill 

Radioeai 45-CM, Radioeai Model 45-M-magnetic aii conduc¬ 
tion leceivei, Radioeai Model 45-M-magnetic bone con¬ 
duction leceivei, Radioeai Peimo-Magnetic Uniphone, 
Radioeai Peimo-Magnetic Multipowei—lepoit not yet 
published 

Manufacturer E A Myers S, Sons, 306 Beverly Rd , Mt. Lebanon Pitts 
burgh Pa 

Ravox (Semi-Portable) 

Manufacturer Zenith Radio Corp, 6001 W Dickens Ave, Chicago HL 

Silvei Micionic Heaiing Aid Model 101, Silver Micronic Hear¬ 
ing Aid Models 202M and 202C 

Manufacturer Micronic Corp, 101 Tremont St, Boston 8, Mass 

Sonotone Audicles No 530, No 531 and No 533, Sonotone 
Model 600, Sonotone Model 700, Sonotone Model Juu 

Manufacturer Sonotone Corp Elinsford N V 
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Superfoiuc Heaimg Aid 

Manufacturer American Sound Products Inc , 2454 S Michigan A'l e 
Chicago, ni 

Televox Model E 

Manufacturer Tele^ox Mfg Co, 117 S Broad St Philadelphia 7, Pa 

Telex Model 22, Telex Model 97, Telex Model 612, Telex 
Model 900, Telex Model 1020, Telex Model 1550 

Manufacturer Telex, Inc , Minneapolis 1, Minn 

Tonemastei Model Royal 

Manufacturer Tonemasters Inc, 1627 Pacific Ave , Dallas 1 Tex. 

Tnnim Vacuum Tube No 300 

Manufacturer Trlmm, Inc 400 W Lake St, Llbertyvllle, Bl 

Unex Model “A”, Unex Midget Model 95, Unex Midget Model 
110 

Manufacturer Nichols & Clark Hathome Mass 

Vacohte Model J 

Manufacturer VacoUte Co, 3003 N Henderson St DaUas 6 Tex. 

Western Electric Orthotronic Model, Western Electric Model 
63, Western Electric Model 64, Western Electric Models 
65 and 66 

Manufacturer Western Electric Co Ina 120 Broadway, New York 5 
N Y 

Zemth Radiomc Model A-2-A, Zemth Radiomc Model A-3-A, 
Zenith Radiomc Model B-3-A, Zemth Model 75 

Manufacturer Zenith Radio Corp 6001 Dickens Ave Chicago lU 

All of the accepted heaiing devices employ vacuum tubes 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Philip E Meltzer, 20 Charlesgate, West Boston 15, Mass 
becietary Dr Gordon D Hoople, Medical Arts Bldg, Syracuse 3 N 1 
Meeting Mark Hopkins Hotel, San Francisco, Calif, May, 1950 

AMERICAN LARYNGOLOQICAL ASSOCIATION 

President Dr Ralph A Fenton, 906 Medical Arts Bldg, Portland, Ore 
Secretary Louis H Clerf, 1530 Locust St., Philadelphia 2, Pa 
Meeting Mark Hopkins Hotel, San Francisco, Calif, May, 1950 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Robert C Martin, 384 Post SL, San Francisco 8, Calif 
Secretary Dr C Stewart Nash, 708 Medical Arts Building, Rochester, 
N Y 

Meeting Mark Hopkins Hotel, San Francisco, Calif, May, 1950 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

Eastern Section, Hotel Statler, New York N Y, Jan 6 1960 
Council Meeting Hotel Statler, New York City Jan 6, 1950 
Combined Meeting Southern and Middle Sections Peabody Hotel 
Memphis, Tenn , Jan 16 17, 1950 

Western Section, Medical Society Bulding, Los Angeles, Calif Jan 21 
22, 1950 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Fletcher D Woodward 104 E Market SL, Charlottes 
vlUe, Va. 

Secretary Dr James M Robb, 641 David Whitney Bldg, Detroit, ^ 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Conrad Behrens, 36 E 70th St, New York, NY 
President Elect Dr J Mackenzie Brown, 1136 W 6th SL, Los Ange 
Lallf 

Executive Secretary Dr William L Benedict Mayo Clinic Boo e 
Minn 

Meeting Palmer House Chicago III, Oct 9 14 1919 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Rea E Ashley, 384 Post SL, San Francisco, Calif 

Secretary Treasurer Dr Joseph Hampsey, 806 May Bldg, Pittsburgh 22 
Pa. 

PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 
President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 265 S 17th St, Philadelphia, Pa 
Second Pan American Congress of Oto Rhino-Laryngology and Broncho- 
Esophagology Montevideo, January, 19Kfl 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr LeRoy A. SchaU, 243 Charles St, Boston, Mass 
Secretary Dr Edwin N Broyles, 1100 N Charles SL Baltimore 1 Md 
Meeting Mark Hopkins Hotel, San Francisco, Calif May 1950 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 
President Dr Warren A Wilson 
Secretary Treasurer Dr Victor GoodhllL 

Chairman of Section on Ophthalmology Dr George Landegger 
Secretary of Section on Ophthalmology Dr Harold B Alexander 
Chairman of Section on Otolaryngology Dr Alden H Miller 
Secretary of Section on Otolaryngology Dr Leland R. House 

Los Angeles County Medical Association Bldg, 1925 Wllshlre 
•Slvd., Los Angeles, Calif 

Ptaie 6 PAI, fourth Monday of each month from Sep+ember to May, 

Inclusive 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Alfred Schattner 116 E 61et Street New York 21 N Y 

Seuetary Dr Norman N Smith. 291 Whitney Avenue, New Haven 11 
Conn. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Garnett P Morlson Charles Town W V 
Plrst Vice-President Dr Charles T St Clair Jr Bluefield W Va 
Second Vice-President Dr Arthur C Chandler Charleston W Va 
SeueUry Dr Melvin W McGehee 425 Eleventh St Huntington 1 
W Va. 

Treasurer Dr Frederick C Reel Charleston W Va 

Directors Dr Eugene C Hartman Parkersburg W Va Dr Ivan Faw 
cett Wheeling W Va 
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SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr Kate Savage Zerfoss, 165 Eighth Ave. North Nashville 3 
Tenn. 

Chairman Elect Dr Calhoun McDougall, 703 Medical Arts Bldg. At 
lanta 3, Ga. 

Vice-Chairman Dr V IL Hurst, 315 N Center SL, Longviea, Tei. 
Secretary Dr Alston Callahan, 908 S. Twentieth SL, Birmingham 5. Ala. 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr M Valentine MlUer, 114 W Phil Ellen SL, Philadelphia. 
Pa. 

Vice-President Dr Thomas P Furlong, Jr, 36 Parldng Plaza, Ardmore, 
Pa. 

Treasurer Dr Harry P Schenck, 1912 Spruce SL, Philadelphia, Pa. 
Secretary Dr William J Hltschler, 5 E Chestnut Hill At e, Philadelphia 
IS, Pa. 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 

PresIdente Dr Reinaldo de Vllllers 

Vicepresidente Dr Cdsar Cabrera Calderln 

Secretario Dr JosS Xlrau 

Tesorero Dr Alfredo M PetiL 

Vocal Dr Josd Gross 

Vocal Dr Pedro HernAndez Gonzalo 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 

CAMPINAS 

President Dr Joao Penldo Bumler 
First Secretary Dr Gabriel Porto 
Second Secretary Dr Roberto Barbosa 
IJbnirian Treasurer Dr Leoncio de Souza Queiroz 
Editors for the Archives of the Society Dr Guedes de Melo Fllho 
Dr F J Montelro Sales and Dr Jose Martins Rocha 

COCtEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

PresIdente Dr Aldo RemorIno 
Vlce-Presldente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 

Tesorero Dr Juan Manuel Pradales n^rcallo 

Vocales Dr Osvaldo SuArez, Dr Nondler Vsis R Dr Jorge ue £ 

Yofre 
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CAROTID PAIN ^ 


Jerome A Hilger, M D , 

St Paul, Minn 

Iiiegulaiity m autonomic balance pioduces many clinical 
pictuies langing fiom Raynaud’s disease to neuiovasculai 
arthxopathies in the extiemities and fiom peptic ulcei to 
ulceiative colitis in the gastiointestinal system, however, 
clinical manifestation of autonomic imbalance is peihaps most 
common in the cianial segments of the sympathetic and paia 
sympathetic systems It is exliibited pimcipally in alteiations 
in the vasomotoi contiol of the caiotid aiteiial tree 


The carotid arteiial tiee is a dynamic set of musculai and 
elastic tubes which vaiy in then calibie accoidmg to the 
immediate enviionmental need The vaiiations in lumen aie 
legulated through autonomic nervous system control Auto¬ 
nomic innervation is distiibuted to the penpheial aiteiies 
through the many terminal neive trunks of the head region 
as well as by way of the plexi on the major vessels It is 
Piobable that the ai-teiiolai level is more richly innervated 
than the arterial leveU^-” From the functional and clinical 
standpomt the behavioi of majoi arterial blanches is of minoi 
importance m comparison with the ai'teiiolai peipihei’y 


'Presented as Candidates Thesis to American Larj nsolofflcal Rhlnologi 
ftnU OtoloBTical Socl6ty Inc 1*^49 i. j 4* 

Editor’s Nofe This ms received In Laryngoscope Office and accepted for 
publication April 26 1949 
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Angiospasm at the aiteual level can be effected tlnough 
sympathetic impulse and may be of modeiate clinical impoi- 
tance The existence of piimaiy vasodilatation at aiteual 
level, on the othei hand, has been a contioveisial subject 
Both paiasympathetic and sympathetic vasodilatoi inneiva- 
tion exists, but vasodilatoi influence in vessels laigei than 
aiteiiole size is of doubtful clinical impoitance 

Angiospasm in vessels of aiteiiolai calibie is mediated 
thiough sympathetic inneivation and is of majoi clinical mo¬ 
ment The influence of abiupt i eduction in aiteiiolai blood 
flow upon a single capillaiy has been the subject of e\teiisi\e 
study The ischemic capillaiy iindeigoes dilatation, and 
tiansudation lesults Theie is consideiable evidence to sup 
poit the thesis that this simple functional vasculai change is 
the basis of the wheal foimation and edema of the alleigic 
leaction The alleigic state is inheient m an individual with 
an unstable and unbalanced autonomic neivous system Ai- 
teiiolai spasm piecipitated thiough the disoideied contiol of 
this system may lesult in whealing anywheie in the oiganism 

Aiteiiolai spasm effected thiough sympathetic oveibalaiico 
IS fiequently confined to one segmental aiteual bed The 
change in the majoi segmental aiteiy supplying an aiteiiolai 
peiipheiy which has undeigone angiospasm as a unit must be 
one of vasodilatation This passive dilatation lesulting fioni 
peiipheial obstiuction lesults in pain in the affected aiteual 
segment 

The walls of the caiotid aiteiy and its many blanches are 
supplied geneiously with sensoiy neive endings which lamif) 
fiom adjoining sensoiy neive tiunks Most of the fibies 
involved in the conduction of affeient impulses fiom the 
peiipheial aiteiies leach the spinal coid and biam stem with¬ 
out tiaveising the sympathetic tiunks"'" Stimulation o 
these neive endings is effected by stietch of the aiteual w'a 
and IS appieciated as pain The pain will vaiy with tlie degree 
of dilatation and can be extiaoidinaiily seveie It is cliarac 
teiistically a deep-seated pain in contiadistinction with tie 
moie superficial searing pain of piimaiy neive tiunk oi gaii 
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glion oiigin It commonly is accentuated with the pulse and 
hence is desciibed as thiobbing If the aiteiial segment is 
supeiUcial, steady suppoitive piessuie ovei the aiea fie- 
quently gives comfoit in spite of the fact that mdiscieet, jab¬ 
bing palpation shows extieme tenderness along the aiteiial 
couise Deepei aiteiial segments, paiticulaily those housed in 
bony canals, give tluobbing, bui sting pain identical with that 
aiising fiom an empyema of a paianasal sinus 

The lamifications of one oi many caiotid blanches may 
undergo the functional change pioducing angiodilating pain 
in the stem aiteiy It may occui on one oi both sides oi may 
altemate Theie is a chai actei istically habitual pattern of 
dilatation in the individual case which gives a usual localiza¬ 
tion of pain This may vaiy with time and ciicumstance, how- 
evei The typically hemicianic migiaine fiequently changes 
the chaiactei and location of his vasculai pain in the couise 
of yeais The unilateial histaminic cephalgic alteis in sevei- 
ity and place Always, howevei, theie is a basic segmen¬ 
tal chai actei to the abnoimal neuiovasculai habit, though 
changes in location and degiee may develop slowly thiough 
the yeais to pioduce a vaiied clinical pictuie 

The mild usual degiees of angiodilatation show no objective 
change at the site of pain Palpable dilatation in superficial 
Vessels may be noted in seveiei degiees of change, and aieas 
of tenderness may peisist long aftei the acute and painful 
phase subsides Pain may oiigpnate fiom the dilatation of 
uny arteiial segment, supeificial oi deep, howevei, when the 
urteiiolai peiiphery beyond is dammed by vasospasm 

A common site of dilatation is at the caiotid bifui cation 
The patient usually complains of the lecuiient and abiupt 
onset of umlateial soie tin oat with the appearance of a 
“gland” in the neck Theie is no evidence of inflammation 
The bifurcation is palpable as a firm, extiemely tender mass 
at the hyoid level It pulsates—an important diagnostic point 
Usually the tonsils have been removed in previous efforts to 
alleviate the recurrences of soie throat 
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Atypical facial neuialgic pain, which is atypical because it 
does not coiiespond to sensoiy neive distiibiition, in lealiU 
usually IS angiodilating pain and is in no sense a neuialgia 
The internal maxillaiy, supeificial tempoial and postauiiculai 
pain of sphenopalatine neuialgia usually aiises fioni the pain 
endings in the aiteiial walls of those blanches of the external 
caiotid as they dilate Cocainization of the sphenopalatine 
ganglion pioduces lelief only if the spastic aiteiiolai bed is 
undei contiol of the sympathetic fibies undei blockage oi if 
sufficient mtianasal vasoconstiictoi is administeied to give 
systemic absoiption and diiect constiictive influence on the 
dilated aiteiial tiunk Removal oi destiuction of the spheno 
palatine ganglion is an incomplete sympathectomy at best and 
has little to lecommend it in the lelief of cianial vasculai pain 
because the sympathetic inneivation of the caiotid bianclies 
does not centialize well at the sphenopalatine 

The suigical tiauma of mtianasal septal suigeiy foi le- 
moval of spuis iiiegulaiities and impingements gives tenipo- 
laiy lelief to angiodilating pain because tiauma admittedly 
altexs autonomic balance foi a time The same may be said 
foi lemoval of the edematous and hypei plastic mucosa of tlie 
paianasal sinuses at the peiipheiy of the spastic aiteiiolar 
bed This tempoiaiy pain lelief is unfoitunate It is the 
foundation of the piomiscuous mtianasal suigeiy of the past 
many decades Since it does not altei the basic unstable 
natuie of the autonomic mechanism pioducing the pain, the 
suigical lelief is tiansient and mtianasal suigeiy has fallen 
into lay and medical disiepute 

Edema beyond the aiteiiole follows seveie aiteiiolai aiigio 
spasm and piesents objective evidence of swelling without 
mflammatoiy cause This m the internal maxillaiy arteiia 
distiibution lesults m nasal and paianasal sinus mucosa 
edema and hypei secietion, m the peiioibital vessels it lesu ts 
m conjunctival injection, m the supeiioi thyioid aitei\ i 
can pioduce seveie mtiacapsulai swelling, m the extcina 
maxillaiy^ edema of the lip develops, m the infiaoibital, ten 
del ness and edema at the foi amen is pionounced, m tic 
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transverse facial, edema of the lower lid maj be recurrent, 
m the ascending pharyngeal, pharyngeal edema and severe 
sore throat simulate pharyngitis, in infer loi dental and alveo¬ 
lar branches the dull, pulsating throb of apical abscess is mim¬ 
icked by edema of the pulp, etc 

The character of one’s autonomic nervous sj"stem_is a mat¬ 
ter of mhentance Unbalanced_functionrtherefore, tends to 
familial distribution The basic function—of the autonomic* 
system is that of adjustmg the organism to its environment 
•^y mdividual may encounter environmental factors which 
place undue stress upon this mechanism For some, this occurs 
more readily than for others Even exposure to certain food 
or inhalant substances may, through autonomic mediation, 
create an antigen — antibody response in them which on sub¬ 
sequent exposure results in allergic neurovascular phenomena 
The same may occur as a disordered response to physical 
factors of temperature-and hrimidity and light in the envii on- 
ment This reaction of physical sensitivity is ehcited particu¬ 
larly upon abnrpfc.alterations_xn.the surrounding temperature 
2Dd humidity The moat common piecipitoi of disordered 
autonomic response, however ,-lies not m these tangible envi¬ 
ronmental factors bufc, rather, in the individual’s own emo¬ 
tional response to his environment In the same individual, all 
of these factors may bear causatively on_his neurovascular 
distresses An exhaustive family^and personal medical history 
IS the prmcipal means of airing these relationships 


CASE HISTORIES 

ali^ year-old woman had experienced recurrent severe pain in the right 
, ® the neck and head for the past year It had been unrelieved 
^graine medications or treatments for sinus disease Sli© had had 
erous thorough medical examinations without findings of organic 
isease For a week the pain had intensified and become persistent This 
^ge followed a crisis in a domestic situation which had been troubled 
g"”" ®®^eral years This fact was not given due attention at the time of 
flnHi and examination because there were sei eral salient objectl^ e 

Jmaings which drew the red herring of inflammatory disease across the 
ffau. The thyroid gland was noted to be Intensely swollen and tender 
^ a manner suggestive of acute thyroiditis there was bilateral doughy 
awelUng in the supraclavicular spaces and there was a 2 cm mass 
,^®ath the angle of the mandible suggesU^e of an enlarged cervical 
‘imph gland. Pain was Intense and throbbing and unrelieved with mor 
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phine There was no fever and hemogram was normal Four days 
intense therapy with penicillin and sulfadiazine brought no Improi enient 
It was then felt that, in the absence of evidence of true Infection one 
must believe this remarkable clinical picture to result from neiiroiascular 
change alone This belief a\as strengthened when It was noted that the 
cervical ‘gland” pulsated stiongly and appeared in reality to be the 
bifurcation region of the carotid aitery and that the light sided head pain 
originated in the course of palpably tender and dilated superflci il tern 
poral, external maxillary and transverse facial arteries Eight hundred 
milligrams of tetraethylammonium chloride giien Intramuacularl) within 
two hours gave remarkable relief from a pain which had pieilously been 
unresponsive to repeated injections of 16 mg of morphine M hen the 
autonomic block at ganglion level was maintained by repeated injections 
of the tetraethylammonium salt, pain relief was maintained and the 
edema of the thyiold gland and the supiaclavicular spaces disappeand 
within 24 houis It was noteworthy that edema confined within the cap¬ 
sule of the gland evoked extreme pain and tenderness while that in the 
loose and unlimited areolar tissues of the supraclavicular depressions 
caused little discomfort When the tetraethylammonium chloride w is 
withheld in a trial maneuver two days after the orlgiinl injection piin 
reappeared in six hours and edema became objectliely apparent in nine 
houis When the pain was again controlled the patient was allow id to 
regulate the fieciuency of injection according to the reappearance of dls 
comfort The period of comfort Increased, and in a week furtlier luto- 
nomlc block was unnecessary It w’as feared that return to her preilous 
domestic situation would precipitate recurrence In spite of ps\ililatrc 
help, this did occur and she was readmitted to the hospital in one month 
and again six weeks thereafter with identical symptoms and findings ind 
in both Instances piompt lelief was obtained from autonomic blocKidi 

A 52 year old male had been continuously disabled for five ve irs w ith 
recurrent episodes of severe left cervical and postaurlciilar pun which 
usually initiated within a period of minutes a violent attack of left \aio- 
motoi labyrinthitis with roaring tinnitus sharp decrease in hearing acu 
ity veitigo nausea and vomiting During the same peiiod clironlc nso- 
motor cochlearitis had resulted in severe impaiimeiit of heiring ocnln 
in the light ear and a constant buzzing tinnitus He bad consulted - 
doctors in the five years The patient had had chronic lasomotor rhin 
and vasodilating pains in varying parts of the head for much of his n 
lifetime He had a pareutal and sibling background of \nsomotor ins 
bllity He was acutely physically sensitive and active rhinitis ami 'd 
lar pain was frequently piecipltated by physical exposure ,| 

aggravant for his pain and Innei eai episodes however w is ,,1 

upset or period of nervous tension When the pain appeired the c 
artery was seen to dilate along its length to amazing size 
to hospital for study one such episode occurred and the ‘J” 

siciau noted the sausage like cervical swelling as a probible iymp 
matous mass but of surprising tenderness To his amazement 
appeared In an hour leaving only a somewhat prominent caret i 
moderately sensitlv e to pressure 

On this and one other admission to hospit il it was necessary 
severe vasomotor labyrinthine attacks and persistent angiodlii 
with tetraethylammonium chloride 

It IS extiemely difficult to loot out neuiovasculai 
this duiation and seventy Medicines have a hmitecl 
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ness With psychiatiic caie, legulai use of the arteiiolai 
dilatmg pioperties of nicotinic acid, occasional baibituiate 
sedation and peiipheial neuial block with pyi ibenzamine, the 
fiequency of angiodilating pain and vasomotoi labjunthine 
attacks has diminished to a point at which the patient has 
resumed woik and is in good part lehabilitated 

A 5S-Jear-old woman had had recurrent attacks of ma\illar\ sinusitis 
on the left side for one year She had had a great deal of local sinus 
treatment and repeated courses of penicillin therapv b^ both injection 
and inhalation Her acute attacks characteristicalh de\ eloped abrupth 
with pain in the left maxillary sinus area and the left upper teeth and 
a moderate rhinorrhea and nasal congestion on the left side She at no 
time had evidences of suppuration in the wav of purulent discharge or 
fever She frequently with the more severe attacks deieloped swelling 
wmch was objectively evident In the soft tissues of the canine fossa 
re^on. On her first examination she was In the throes of such an attack 
and there was objecthe evidence of edema in the canine fossa which 
attended modestly upward into the left nasomaxilla’'> groo^e There 
was marked tenderness to pressure o\er the infraorbital foramen There 
wm a mild turblnal edema and a modest excess mucous discharge in the 
™ space The sinuses transluminated clearly and there was no 
evidence of mucopus In the nose or in the nasopharj-nx. She was afebrile 

It was suspected that the patients recurrent diflficultj was not inflam 
matop- m nature and careful history elicited the fact that her sinus 
attacks were precipitated almost inaariablj b> a period of difflcult\ with 
ner husband Am Injection of Icc of ergotamlne tartrate intramuscularlj 
her rather prompt relief of the pain, though the tenderness in the 
eaematous area and o\er the infraorbital foramen remained pronounced 
or some period of time Subsequent comfort was proMded by the dallv 
nicotinic acid and the earlj use of 50 mg doses of pvribenzamine 
at me slightest sign of anglodilatation On two occasions howe\er the 
PaUent awakened with the pain well established and the edema already 
and pynbenzamlne was found to be ineffecti\e as a means of 
6f In the last six months after establishing a satisfactory adjust 
in lier domestic affairs she has had no recurrences of the attacks 
ch previously had averaged one to two sev ere episodes per month 

^ ^cn^'nld woman was first seen for a chronic lasomotor rhinitis 
op chronic vasomotor cochlearitis She had had a marked phjsical 

and dust sensitirity since she was 17 years of age which 
in itself in the form of actiie rhinitis particularlj during the 

^Clement seasons of the year and during the winter heating season A 
rear before examination she had developed tinnitus and progressi^ e 
Impairment in the right ear She had had no i ertlgo Her audlo- 
showed an average 30 db loss of an inner ear tjpe with a marked 
nvolvement in the high tones Her general examination showed nothing 

01 moment 

House dust desensltlzation and daily use of mcotlnlc acid during the 
‘hciement periods of the year gave her satisfactory relief from her rhi 
Mils and reduced the frequency of tinnitus from that of constant annoy 
ance to occasional periods of tinnitus usuallj precipitated by physical 
eipoaure or fatigue particularly at the time of her menstrual period 
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She %vas subsequently seen following death of a membW of her famllj 
The complaint at this time was severe sore throat, of four da) a duration 
on the right side and pain and swelling localized o\er the mandible oi 
the right side, and involving the right upper Up What the patient hat 
taken for a spreading infection in reality showed no inllammator) algn; 
whatsoever The bifurcation of the carotid artery on the right aide was 
found to he markedly prominent and pulsating and had given the patleni 
the Impression that she had a glandular swelling In her neck The eiter 
nal maxillary artery In its course over the ramus of the mnndlhle was 
very prominent and showed marked pulsation and tenderneaa In Its 
course The region of the artery in the soft tissues of the right cheet 
and to Its terminals In the upper lip was palpable between finger and 
thumb as a cord like swelling with quite pronounced edema surrounding 
The patient obtained relief from ergotamlne tartrate intramuscularl) in 
1 cc dose and thereafter resumed the use of her nicotinic acid and was 
given, in addition, a 50 mg dose of pyribenzamlne to take four times a 
day There has been no recurrence since that time 

A •12 year old woman had had Intense pain for a period of two months 
It extended from the right cervical area beneath the angle of the man 
dlble to the temporal area well forward to the region above the right eye 
and postaurlcularly radiated downward to the trapezius She had bad 
treatment for sinusitis, including cocalnizatlon of the sphenopalatine 
ganglion on several occasions without relief She had a normal neuro¬ 
logical examination on two occasions Neurological consultation was 
thought ad\iaable because of the Intensity of her head pain A general 
physical examination had shown nothing worthy of remark Xrays of 
the cervical spine and skull were normal 

Objectively the one finding of moment was a markedly dilated carotid 
bifurcation and dilatation and tenderness along the course of the super 
ficial temporal artery, including its anterior temporal dlalslon The 
course of the postaurlcular artery, as far ns it could be palpated at sulD 
ciently superficial point was tender as with the superficial temporal 
artery 

Questioning as to the precipitating cause demonstrated the fact that 
the patient had been confined to a small town for several months because 
of her husband's business and was under constant emotional 
because of her lack of ability to accept the change from the 
nature of the origin of her pain was discussed with her and with the 
combined use of nicotinic acid and pyribenzamlne she obtained promp 
relief and has had no recurrences since that time 

A 39 year old woman suffered recurrent sore throats for a period of 
four years The sore throat was usually unilateral, though the slue r 
quently alternated It was her impression that frequently the sore 
were precipitated by fatigpae or by physical exposure — either occur 
on a damp day or after exposure to drafts by a fan or air conditi 
unit She had an asthmatic mother and her father had had a ^ 
catarrhal annoyance throughout the inclement period of the 1®“'’* i, 
long as she could remember She herself had had seasonal po e 
in her teens and recurrent migraine headache since 20 years of 
sore throat which was her present primary complaint was ne^er ® , |. 

by fever or other objectlxe inflammatory sign other than a rt^ 
recurring gland like tender mass beneath the angle of the mam 
the symptomatic side She had had her tonsils removed two yea 
viously without Influence on her sore throat 
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When emmined during the acute phase of a typical episode of sore 
throat, it ivas noted that there was no evidence of mucosal mflammatory 
disorder There was a moderate edema of the pharyngeal mucosa and 
the gland Ute swelling was apparent in typical form It i\as identifiable 
13 the bifurcation of the carotid artery — a rather fusiform pulsating 
tery tender swelling 1 5 cm. in diameter 

Abstinence from smoking with its vasoconstrictive influences proper 
living routine and frequent use of oral mcotinlc acid have lessened the 
frequency of sore throat to the point where it is an infrequent occur 
fence rather than a regularly recurrent annoyance She still feels that 
unagmary tonsil tags underlie her disorder 


SUMMARY 

The character of an mdividuars autonomic nerv'ous system 
IS a matter of inheritance, hence autonomic imbalance tends 
to famihal distribution 

Vasomotor control of the carotid arterial tree is vested m 
the autonomic nervous system 

The arteriolar periphery of the carotid ramifications is the 
important functional level Spasm at this level occurs seg- 
mentally and results m capillary damage and edema distally 
mid in angiodilatation proximally 

-^giodilatation of the carotid artery and its branches is a 
common cause of pain m the regions of the head and neck. 
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She was subsequently seen following death of a member of her Inmlly 
The complaint at this time was severe sore throat, of four days’ duration, 
on the right side and pain and swelling localized oier the mandibie on 
the right side, and Involving the right upper lip What the patient had 
taken for a spreading Infection In reality showed no Inflammatory signs 
whatsoever The bifurcation of the carotid artery on the right side ■nas 
found to be markedly prominent and pulsating and had given the patient 
the impression that she had a glandular swelling In her neck The exter 
nal maxillary artery In Its course over the ramus of the mandible was 
very prominent and showed marked pulsation and tenderness in its 
course The region of the artery in the soft tissues of the right cheek 
and to Its terminals in the upper lip was palpable between finger and 
thumb as a cord like swelling with quite pronounced edema surrounding 
The patient obtained relief from ergotamine tartrate Intramuscularly in 
1 cc dose and thereafter resumed the use of her nicotinic acid and was 
given, in addition, a 60 mg dose of pyrlbenznmlne to take four times a 
day There has been no recurrence since that time 

A 42 year old woman had had Intense pain for a period of two months 
It extended from the right cervical area beneath the angle of the man 
dible to the temporal area well forward to the region above the right eye 
and postaurlcularly radiated downward to the trapezius She had hid 
treatment for sinusitis. Including cocalnization of the sphenopalatine 
ganglion on several occasions without relief She had a normal neuro¬ 
logical examination on two occasions Neurological consultation was 
thought advisable because of the intensity of her head pain A general 
physical examination had shown nothing worthy of remark \rays of 
the cervical spine and skull were normal 

Objectively the one finding of moment was a markedly dilated carotid 
bifurcation and dilatation and tenderness along the course of the super 
ficlal temporal artery Including its anterior temporal dhlsion The 
course of the postauricular artery, as far as It could be palpated at sulll 
clently superficial point was tender as with the superficial temporal 
artery 

Questioning as to the precipitating cause demonstrated the fact that 
the patient had been confined to a small town for several months because 
of her husbands business and was under constant emotional 
because of her lack of ability to accept the change from the city The 
nature of the origin of her pain was discussed with her, and with the 
combined use of nicotinic acid and pyrlbenzamine she obtained promp 
relief and has had no recurrences since that time 

A 39 year old woman suffered recurrent sore throats for a ^ 

four years The sore throat was usually unilateral, though the sld^e 
quently alternated It was her Impression that frequently the sore 
were precipitated by fatigue or by physical exposure — either occurr 
on a damp day or after exposure to drafts by a fan or air condlt “ 
unit She had an asthmatic mother and her father had had a 
catarrhal annoyance throughout the Inclement period of the ^ 

long as she could remember She herself had had seasonal po 
In her teens and recurrent migraine headache since 20 years of 
sore throat which was her present primary complaint was ne\er ‘ 
by fever or other objective Inflammatory sign other than a re^ 
recurring gland like tender mass beneath the angle of the min 
the symptomatic side She had had her tonsils removed two yea 
vlously without Influence on her sore throat. 



CANCER OF THE NOSE 
TREATMENT AND PLASTIC REPAIR - 


John B Erich, M D ,t 
Rochester, Minn 

The tieatment of external cancels of the nose is essentially 
the same as the treatment of skin cancels elsewheie about 
the face, however, there aie twm points of difference Fiist, 
unless extremely small, the lemoval of a skin lesion on the 
nose by excision leaves a wound which cannot be closed by 
primary suturing without causing unsightly distortion of the 
nose Second, the maigins of a lecuiiing, postii radiated 
carcinoma are much less determinable on the nose than in 
niost other situations about the face, this is so because the 
cancer cells tend to divide and spread along the peiiosteum 
cr perichondrium under noimial skin far beyond the apparent 
external limits of the growth 


Three factors lead to poor results m the tieatment of cancer 
of the nose Fust is insufficient or ineffective treatment by 
individuals who are completely ignorant of the nature of the 
lesion or who are mexperienced in the care of such growths 
Second is incomplete treatment based on the fear of producing 
nn external deformity If cancers of the nose are going to be 
cured, deforimties are bound to occm in a great many cases 
regardless of the type of treatment employed Third is delay 
in radical removal of such growths until some conservative 
measure, such as the use of an escharotic or the use of a 
little Roentgen-ray or radium therapy, has first been tried 


J,‘Read at the meeting- of the Middle Section 

Rhlnologlcal and Otologlcal Association Inc Iowa Cltj IOT\a Jan IT 1949 
tProm the Section on Laryngology Oral and Plastic Surgerj Maj o Clinic 
Rochester Minn 

EdltoPs Note This ms recel^ed in Larj ngoacope Office and accepted for 
Publication, March 14 1949 
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I am not going to enter into a discussion of the lelative 
merits of surgical measures and iriadiation in the primarj^ 
care of malignant tumors of the nose Let it simply be said 
here, that regardless of what method is employed, let it be 
radical enough to cure the condition Theie is only one good 
opportunity to elfect a cuie and that is at the time of the 
pnmary tieatment I should like to say, however, that a 
recurring carcinoma which has been previously treated by 
irradiation is not going to be cuied by further iiradiation, 
such cases should be considered as surgical problems without 
further delay 

Practically all malignant tumois involving the external nose 
are basal cell or squamous cell epitheliomas, and the former 
type occurs much more frequently than the latter At the 
clmic, squamous cell epitheliomas are gi*aded on a basis of 
1 to 4, Grade 1 being the least malignant and least radio¬ 
sensitive, and Grade 4 the most malignant and most radio¬ 
sensitive This form of gra din g is based on Broders’ classifi¬ 
cation of the histologic appearance of malignant lesions and 
can be accomplished only by a competent pathologist It is our 
opimon at the clmic that low grade lesions, which are more 
or less radioresistant, should be treated surgically, that is, 
either by surgical excision or the use of surgical diathermy 
(electrocoagulation) High grade lesions, which are extreme- 
y radiosensitive, are best treated by irradiation 

"Phere is no one form of treatment which is smtable m all 
^es The method of tieatment should be in keepmg with 

e type of growth that is present Many physicians treat 

asal cell epithehomas with success by irradiation, howevei, 
at the clinic, we prefer to lemove them surgically, in the 
aame manner as the low grade squamous ceU epitheliomas are 
removed A disc of tissue with a wide margin of normal 
tissue around the epithehoma is cut out This is sent to the 
pathologist who freezes the tissue, makes slides and gives an 
iiiiniediate report If the giowth is low grade, if it has had 
no previous treatment, and if it has been removed wuth an 
adequate maigm of normal tissue suirounding it, there is no 
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Such tieatment not only may seiiously change the late of 
giowth of the lesion but also may make the condition incur¬ 
able, fuitheimoie, it has been lepeatedly demonstiated that 



inefficient piimaiy treatment may actually raise the degree 
of malignancy of the tumor; 4br instance, many basal cel 
epitheliomas by such tieatment are changed to more active 
squamous cell lesions ~ 
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I am not going to entei into a discussion of the lelative 
merits of suigical measures and ii radiation in the primary 
care of malignant tumors of the nose Let it simply be said 
here, that regardless of what method is employed, let it be 
radical enough to cure the condition Theie is only one good 
opportunity to effect a cuie and that is at the time of the 
pnraaiy tieatment I should like to say, however, that a 
recurring carcinoma which has been previously treated by 
irradiation is not going to be cured by further iriadiation, 
such cases should be considered as surgical problems without 
further delay 

Practically all malignant tumors involving the external nose 
are basal cell or squamous cell epitheliomas, and the former 
type occurs much more frequently than the latter At the 
clinic, squamous cell epitheliomas are graded on a basis of 
1 to 4, Grade 1 being the least malignant and least radio¬ 
sensitive, and Grade 4 the most malignant and most radio¬ 
sensitive This form of grading is based on Broders’ classifi¬ 
cation of the histologic appearance of malignant lesions and 
can be accomplished only by a competent pathologist It is our 
opimon at the clinic that low grade lesions, which are more 
or less radioresistant, should be treated surgically, that is, 
either by surgical excision or the use of surgical diathermy 
(electrocoagulation) High grade lesions, which are extreme¬ 
ly radiosensitive, are best treated by irradiation 

There is no one form of treatment which is suitable in all 
cases The method of treatment should be in keeping with 
the type of growth that is present Many physicians treat 
basal cell epitheliomas with success by irradiation, however, 
nt the chmc, we prefer to remove them surgically, m the 
same maimer as the low grade squamous cell epitheliomas are 
removed A disc of tissue with a wide margin of nonnal 
tissue around the epithelioma is cut out This is sent to the 
pathologist who freezes the tissue, makes slides and gives an 
wimediate report If the growth is low grade, if it has had 
no pievious treatment, and if it has been removed with an 
adequate margin of normal tissue surrounding it, there is no 
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contiamdication to an immediate lepau of the defect When 
the loss of tissue is extiemely small, the edges of the wound 
often can be appioximated without distoitmg the contoui of 



the nose, howevei, most nasal wounds which follow the 
removal of a caicinoma aie too laige to be closed ^by simple 
appioximation, instead, they lequne coveiage with a fiee skm 
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graft For this purpose, vre usually employ a fuIl-thickness 
skm graft from behind the ear, which has a better color and 
texture than skin grafts acquired elsewhere about the body 

If a low grade epithelioma on the nose is lecurnng and 
particularly if it has been treated pre\'iously by irradiation, 
it IS \ ery diflacult to teU the exact extent of the gi o^Tth because 
the cancer cells often spread along the periosteum oi peri¬ 
chondrium fai beyond the apparent limits of the tumor 
Under such circumstances, the tumor should be iemo\ed 
widely by electrocoagulation If surgical diatheimj is used, 
the probability of the growth’s recuning is much less than if 
sharp dissection is emploj'ed Electrocoagulation leaves a 
sloughmg wound which reqmres three or four weeks to heal, 
tf the nasal bones are exposed, a sequestrum forms which 
must be removed in two or three months The use of surgi 
diathermy for small epitliehomas on the nose often leaies a 
wound which heals with inconspicuous scarring, howe^e^, 
the removal of large malignant tumor s cannot help but i esu t 
m deformity of the nose 

■An epithehoma of the nose which is extremely high grade 
IS, m general, more satisfactorily treated by irradiation than 
bv surgical measures Such therapy consists in the insertion 
of radon seeds, the use of a radium plaque or Roentgen 
therapy 

The treatment of mahgnant tumors of the nose is bound 
to result m deformities in a great many cases Such deformi¬ 
ties may consist m conspicuous scarrmg, in a hole or perfo¬ 
ration through the nose or m a loss of a large part o 
the nose Patients often are embarrassed by such ^xter^ 
deformities and are just about as eager to have the defert 
repaired as they were to have the mahgnant tumor cured 
In most instances, we are of the opimon that plastic repair 
of defects of the nose which follow the removal of a m^ignant 
tumor should be deferred for at least one year after the 
treatment of the cancer If after a year’s tune there is no 
recurrence of the lesion, it is fairly safe for one to proceed 

with plastic reconstruction 



850 


ERICH CANCER OP NOSE 


A small semiciiculai flap is elevated adjacent to the peifoia- 
tion in one oi two stages Eventually, it is turned with its 
law suiface up into the defect Subsequently, the mucous 






FIk 6 Cervical tube flap (a) The lower o\troinItj of the tube flop '\hlch 
has pro^ lousli been prepared Is partially elevated and lined with o. sno'c 
skin graft. The skin graft will form the lining for the reconstruclLU pur 
(b) Ten days later the lower end of the cervical tube flop Is 
attached to the margins of the defect on the right aide of the nose 
weeks later the tube Is cut half-way across nt the outer toargln <>■ J 
defect This Incision Is sutured (d) One week later the unused port 01 ' 
tube Is detached from the reconstructed part and also from the nees u 
discarded. 


membiane at the maigins of the defect and the edge of the 
flap aie sutuied togethei A full-thickness skin giaft behind 
one eai is dissected and mlaid into the defect to make an 
epithelial coveiing 
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If one wishes to avoid the use of an extenial full-tluckness 
skin graft, the same type of peifoiation mentioned in the 
foregoing paragiaph can sometimes be collected by advancing 
a simple contiguous flap ovei the defect (see Fig 2) The 
flap, howevei, must be lined with a fiee skin giaft 

In geneial, my colleagues and I piefei to use a flap elevated 
on the foiehead and scalp foi the lepaii of all defects about 
the nose unless the foiehead is scaiied oi unless the defect 
IS small enough to be lepaiied by a contiguous flap Foiehead 
flaps requiie less time in piepaiation, they aie less likely to 
slough, they offei less difficulty in piepaiation and give bettei 
cosmetic lesults than do any of the tube flaps, howevei, foie¬ 
head flaps do have the distinct disadvantage of pioducing 
more 01 less conspicuous scan mg on the foiehead This usu- 
IS of not gieat consequence in women who can style their 
hail to covei the scaiied area on the foiehead, but in men it 
often IS most undesiiable As pieviously stated, foiehad flaps 
cannot be used when the skin in this legion is scaned and 
they aie of no use in a defect which lequiies fat as well as 
skin foi leconstiuction 

Generally we employ the sickle-shaped tempoial flap foi 
partial defects about the nose The loop-shaped supiaoibital 
flap and the midline sickle-shaped flap aie reseived mamly 

foi total leconstiuction of the nose oi foi lepaii of the nasal 
bp 

The sickle-shaped tempoial flap (see Fig 5) is the most 
Useful of the forehead flaps foi i epaii of partial defects of the 
aose This giaft gives a vei’y good cosmetic lesult and leaves 
OSS visible seal ling on the foiehead than is pioduced by any 
of the othei foiehead flaps This sickle-shaped tempoial flap 
be extended back into the scalp to give it any desired 
oagth, it makes use of the bay of skin on the side of the 
forehead, which is the most inconspicuous aiea on the foie- 
head When this flap is tiansferred to a defect, and this 
opphes to all of the foiehead flaps, the denuded donoi surface 
oa the scalp and foiehead is covered with a thm-shave skin 
Saaft Such a free graft protects the denuded surface, and 
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contiaindication to an immediate lepaii of the defect When 
the loss of tissue is extiemely small, the edges of the wound 
often can be appioximated without distoiting the contoin of 



the nose, howevei, most nasal wounds which follow tlic 
lemoval of a caicinoma aie too laige to be closed _bv siniph* 
appioximation, instead, they lequire coveiage with a fiee sKin 
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graft For this puipose, we usually employ a full-thickness 
skin graft from behind the eai, which has a better color and 
texture than skin grafts acquired elsewhere about the body 

If a low grade epithelioma on the nose is recurring and 
particularly if it has been treated previously by iriadiation, 
it IS very difficult to tell the exact extent of the gio\vth because 
the cancer cells often spread along the periosteum oi peii- 
chondiium fai beyond the apparent limits of the tumor 
Under such circumstances, the tumoi should be removed 
widely by electrocoagulation If suigical diatheimy is used, 
the probability of the growth’s recur ring is much less than if 
sharp dissection is employed Electrocoagulation leaves a 
sloughing wound which lequiies three or four weeks to heal, 
if the nasal bones aie exposed, a sequestrum fonns which 
must be removed in two or three months The use of surgical 
diathermy for small epitheliomas on the nose often leaves a 
wound which heals with inconspicuous scarring, however, 
the removal of laige malignant tumoi s cannot help but lesult 
in defonmty of the nose 

An epithelioma of the nose which is extremely high grade 
IS, in general, more satisfactorily treated by iiuadiation than 
by surgical measures Such therapy consists in the insertion 
of radon seeds, the use of a radium plaque or Roentgen 
therapy 

The treatment of malignant tumors of the nose is bound 
to result rn deformitres in a great many cases Such deformr- 
ties may consist m conspicuous scaimug, in a hole or perfo¬ 
ration through the nose or in a loss of a large pari; of 
the nose Patients often are embarrassed by such external 
deformities and are just about as eager to have the defect 
repaired as they were to have the malignant tumor cured 
In most instances, we are of the opinion that plastic repair 
of defects of the nose which follow the removal of a malignant 
tumor should be defeiued for at least one year after the 
treatment of the cancer If after a yeai*’s time there is no 
recurrence of the lesion, it is fairly safe for one to proceed 
with plastic reconstruction 
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Aieas of dense scai tissue which aie conspicuous oi 
be impioved by excision of the mam poition of the sea 
leaves a law suiface which must be leplaced with a fu 
graft, prefeiably a fuIl-thickness skin giaft fioni behi 
eai 




Fie* 3 Steps in the delajed elevation and transference of a loop 
supraorbital flap (a) The flap is completely elevated and undermined m 
indicated b> the solid lines The dotted area represents a thick-shave sKJn 
graft which is inserted with its raw surface up to act as a lining >\lien inc 
flap is transferred to reconstruct the nose After the lining is in placi. 
flap is sutured back In position as Indicated (b) Ten days later one P^-dicie 
is cut across above the brow to stimulate the vessels in the 
pedicle to become larger The wound is sutured <c) Ten da>s later jne 
entire pedicle flap is elevated and sutured back In position to stlmulatt ine 
blood supply (d) Ton days later the flap is brought down and foideci m 
such a manner ns to form nostrils and a columella The resultant 
surface on the forehead is compIotci> covered with a sliave skin 
indicated (e) Two weeks later the pedicle la cut half-wa> across us 
cated and sutured back In position (() One week later tht 
completely severed at the upper margin of the defect The unustu pmj 
of the flap Is returned to Iht forclitnd after that part of the frtL skin k* 
which covers its bed h is been excised 


Small defects involving the ala, columella oi the fiee edge 
of the nostiil can be lepaiied effectively by fiee composite 
gi afts of skin and caitilage taken from the eai oi by a wedije 
of tissue taken fiom the lobe of the eai This tecIiniQue 
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consists m excising a segment of the free border of the ear 
or the lobe and transferring this piece of tissue to the defect 
on the nose Usually the defect must be changed bj s arp 
dissection mto a sort of wedge-shaped or rectangular loss c) 
tissue, and the transplant from the ear must be inlaid into it 
The use of free transplants from the ear is Nerj' satisfactory 
lor small defects in the areas described, but this form of 
repair has a very limited degree of usefulness for defect 
following the removal of a carcinoma This is so because t e 
tissues adjacent to the defect ha\e either been irradiated or 
are badly scarred, under either circumstance, the blood supp > 
m the tissues is so poor as to prohibit the use of a free 
composite graft 

If the tissues around a defect have been irradiated or aie 
badly scarred, one must resort to the use of a pedicle flap of 
skm if sloughmg of the transplant is to be avoided Shave 
and fuU-thickness grafts are completely detached from the 
donor site and maintam their %aability only through the vas¬ 
cular supply of the bed of tissue m which they are placed 
A transferred flap of skin, on the other hand, has its own 
blood supply through its pedicle, which is not severed until 
enough new blood vessels ha^e grown between the edges of 
the defect and the graft to establish adequate circulation m 
the flap 

Two types of pedicle flaps can be emplojed for the correc¬ 
tion of defects about the nose simple or tubed The simple 
“open” flap is constructed as a flat flap of tissue and usually 
IS elevated in situations that pemut direct transference of 
the flap to the defect For repair of defects about the nose, 
such flaps usuallj are elevated either adjacent to the defect 
or on the forehead and scalp 

A tubed or “closed” flap of skin is prepared as a cyhndncal 
structiire with skm formmg its outer surfaces, and fat its 
nmer core The process of tubmg a flap of skin eliminates 
external raw surfaces when the flap is transferred, thereby 
pre\entmg infections and scar tissue m the flap, moreover, 
tubmg a flap mcreases its blood supply 
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Befoie discussing the vaiious types of simple and tubed 
pedicle flaps of skm which can be employed foi the collection 
of defects about the nose, two factois should be consideied 



One IS the need of an epithelial lining foi many of these (tiP 
When a pedicle flap is employed to covei a peifoiation 
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hole, that poition of the flap which coveis the hole must be 
Imed with skin, othenvise, the exposed i aw sui face of the 
flap coveimg the peifoiation will become excessively scaiied, 
which causes distoition of the i econsti ucted pait Theie aie 
three methods of lining a pedicle flap of skin Fust, the 
distal end of the pedicle may be folded ovei on itself to foim 
a lining Second, a small flap of skin adjacent to the defect, 
with a pedicle along the fiee maigin of the defect, can be 
turned into the perfoiation ivith its law suiface up to foim 
a hmng This method cannot be used if the tissues adjacent 
to the defect have been iiiadiated oi aie badly scaiied The 
thud and usual method of lining a flap of skin involves the 
use of a flee skin giaft wdiich is inserted under that portion 
of the flap which will be used foi the ieconstiuctive process 
Such a lining must be inserted under the flap at least tvo 
weeks before the flap is transferled 

The other factor which should be consideied is the neces- 
sitj^ of elevating most flaps in stages Unless a flap is very 
short, with an extremely wide pedicle, it is likely to undergc 
sloughing if elevated and transferled in one operation This 
difficulty can be eliminated if the flap is elevated in degrees, 
suturing it back in its original bed after each operation By 
these surgical procedures, the vessels in the pedicle are 
stimulated to become larger until they are able to nourish the 
uutiie flap, which then can be transferred without danger of 

sloughing 

Three types of pedicle flaps of skin may be employed in 
the repair of defects about the nose 1 contiguous flaps, 
^ neighboring flaps and 3 distant flaps Contiguous pedicle 
Shafts (see Figs 1 and 2) are simple open flaps which are 
ulevated in tissues immediately adjacent to the defect and are 
advanced or rotated to cover the defect The contour and 
size of contiguous flaps vary according to the size, shape and 
location of the defect Consequently, it is useless to attempt 
to discuss all of them or to classify them 

Noighboiing flaps are pedicle grafts winch are elevated in 
the same general anatomic region as the defect and are long 
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Befoie discussing the vaiious types of simple and tube 
pedicle flaps of skin which can be employed foi the conectio 
of defects about the nose, two factois should be consuleied 



One IS the need of an epithelial lining foi many of these 
When a pedicle flap is employed to covei a peifoiation 
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hole, that portion of the flap ^^hlch coveis the hole must oe 
lined with skm, otherwise, the exposed law siuface of the 
flap co\eimg the peifoiation will become excessuelj scarred, 
which causes distoition of the i econstructed part There aie 
tliree methods of lining a pedicle flap of skin First, the 
distal end of the pedicle may be folded o\ei on itself to form 
a Immg Second, a small flap of skm adjacent to the defect, 
with a pedicle along the fiee maigin of the defect, can be 
turned mto the perfoiation with its law surface up to foim 
a linmg This method cannot be used if the tissues adjacent 
to the defect ha\e been iiiadiated oi aie badlj scaiied The 
thud and usual method of lining a flap of skin in\ol\es the 
use of a flee skin graft w'hich is inserted undei that portion 
of the flap which will be used foi the ieconstiucti\e piocess 
Such a lining must be mseited undei the flap at least two 
weeks befoie the flap is tiansfeiied 

The othei factoi w^hich should be consideied is the neces¬ 
sity of elevating most flaps in stages Unless a flap is rei'j 
short, w ith an exti emely w ide pedicle, it is likely to undei gc 
sloughing if elevated and tiansfeiied in one opeiation This 
difflcultj can be eliminated if the flap is elevated in degiees, 
sutuimg it back m its ongmal bed aftei each opeiation By 
these suigical pioceduies, the vessels in the pedicle aie 
stimulated to become laigei until they aie able to nouiish the 
entile flap, which then can be tiansfeiied without dangei of 
sloughing 

Thiee types of pedicle flaps of skm maj be employed m 
the repair of defects about the nose 1 contiguous flaps, 
~ neighboimg flaps and 3 distant flaps Contiguous pedicle 
grafts (see Figs 1 and 2) aie simple open flaps v/liich are 
eleiated m tissues immediately adjacent to the defect and aie 
advanced oi lotated to cover the defect The contour and 
size of contiguous flaps vary according to the size, shape and 
location of the defect Consequently, it is useless to attempt 
to discuss all of them or to classify them 

Neighboi-mg flaps aie pedicle grafts which aie elevated m 
the same general anatomic region as the defect and aie long 
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Fl(^ 5 Slclvlo-slmped temporal (lap (a) After eleNatlnt, the (lap ", i,, 

the edges of the nasal defect are freshened the (lap Is elevated unu j 

down so that Its distal portion may be properl> folded and sutureu 
the defect (b) The denuded surface on the scalp Is covered """ 
skin graft The (lap Itself Is wrapped In parallln gauze to , , Three 

from hairs which grow from the hair bearing (lart of the ‘‘"P n/rned (a 
weeks later the (lap Is severed from the reconstructed part and rei 
the scalp A part of the shavo skin graft Is removed so /ji The 

part of the pedicle can bo returned to Its original bed on the acaii 
unused part of the (lap has been returned to the sc ilp leaving on t 
part of the shave skin graft visible on the forehead 


employ thiee diffeient types of neighboiing flaps which nia e 
use of the skin on the foi ahead 1 the loop-shaped 
oibital flap with a pedicle ovei one blow (see Fig 3), - 
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nudline sickle-shaped flap with a pedicle neai the haiiline 
(see Fig 4), and 3 the sickle-shaped tempoial flap with a 
pedicle m the pieauiicular legion (see Fig 5) 

Distant pedicle flaps aie elevated in some anatomic legion 
other than that in winch the defect is located A few of them 
will reach duectly to the defect, but most of them can leach 
the recipient site only by migiation oi by the use of an inter¬ 
mediary, such as the wiist, which caiiies the flap to the 
defective part Foi defects about the nose, v>e geneially 
employ four types of distant tube flaps elevated either on the 
neck or chest, they are 1 the ceiwical tube flap which is ele¬ 
vated usually along the course of the steinomastoid muscle 
(see Fig 6), 2 the clavicular tube flap which is elevated near 
the clavicle or directly across the clavicle (see Fig 7), 3 the 
chest tube flap which is elevated m a moie or less vertical 
direction on the antenoi chest wall (see Fig 8), and 4 the 
subaxiUary tube flap which is elevated in a vertical duection 
on the side of the chest below the axilla (see Fig 9) Only 

rare instances do we employ distant flaps of the simple 
open type, such as a flap on the arm oi an open flap on the 
chest, which is attached to the winst 

As will be discussed, each gioup of flaps has certain advan¬ 
tages and disadvantages, and each flap in itself has one or 
more specific piu^poses No single one of the flaps desciibed 
IS capable of coirectmg every type of defect about the nose 

Foi a small loss of tissue on the nose, contiguous flaps offei 
the quickest method of lepair, moreover, their color and 
texture are the same as that of the rest of the face, since they 
are derived from the tissues adjacent to the defect Con¬ 
tiguous flaps, however, have a veiy limited degree of useful¬ 
ness, smce they can be emplojed only for small holes oi 
Perforations and can be elevated only in tissues winch have 
not been inadiated and which aie not excessivelj scaiied 

-A small perforation on the nose can often be lepaiied 
Quickly by means of a contiguous flap which acts as a lining 
and a full-thickness skin graft foi a covering (see Fig 1) 
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A small semicuculai flap is elevated adjacent to the peifoia- 
tion in one oi two stages Eventually, it is tuined with its 
law suiface up into the defect Subsequently, the mucous 






Fig 6 Cer\lcal tube flap (a) The lower extroniit> of the tubi, flup ''''Jt 
has pr 0 \lousl\ been prepared la partially elevated and lined with P' , 
skin eraft. The akin grraft will form the llnlnEr for the recoiistruLtLii pJ 
(b) Ten dajs later the lower end of the cor\leaI tube flap la ‘-■o'eU'ji a 
attached to the marelna of the defect on the rlffht aide of the nose , 1 , 
weeks later the tube Is cut half-way across at the outer "’“■'1’*'’, ,h. 

defect This Incision Is sutured (d) One week later the unuacd part , 
tube Is detached from the reconstructed part and also from the sick 
discarded 


membiane at the maigins of the defect and the edge of the 
flap aie sutuied togethei A full-thickness skin giaft behind 
one eai is dissected and inlaid into the defect to make an 
epithelial coveiing 
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If one wishes to avoid the use of an extenial fuIl-thickness 
skin graft, the same type of perforation mentioned in the 
foregoing paragraph can sometimes be corrected by advancing 
a sunple contiguous flap over the defect (see Fig 2) The 
flap, however, must be lined with a free skin graft 

In general, my colleagues and I prefer to use a flap elevated 
on the forehead and scalp for the repair of all defects about 
the nose unless the forehead is scarred or unless the defect 
IS small enough to be repaired by a contiguous flap Forehead 
flaps lequire less time in preparation, they are less likely to 
slough, they olfer less difficulty in preparation and give better 
cosmetic results than do any of the tube flaps, however, fore¬ 
head flaps do have the distinct disadvantage of producing 
more or less conspicuous scarring on the forehead This usu¬ 
ally IS of not great consequence in women, who can style then 
hair to cover the scan ed ai ea on the for ehead, but in men it 
often IS most undesii*able As previously stated, foiehad flaps 
cannot be used when the skin in this region is scarred and 
they aie of no use in a defect which lequiies fat as well as 
skin for reconstruction 

Generally we employ the sickle-shaped temporal flap for 
partial defects about the nose The loop-shaped supraorbital 
flap and the nudline sickle-shaped flap aie reserved mainly 

foi total reconstruction of the nose or foi lepaii of the nasal 
bp 

The sickle-shaped temporal flap (see Fig 5) is the most 
useful of the forehead flaps for repair of partial defects of the 
nose This graft gives a very good cosmetic result and leaves 
css visible scarring on the forehead than is pioduced by any 
°f the other forehead flaps This sickle-shaped temporal flap 
be extended back into the scalp to give it any desired 
length, it makes use of the bay of skin on the side of the 
forehead, which is the most inconspicuous area on the foie- 
head When this flap is tiansfeined to a defect, and tins 
applies to all of the foi ehead flaps, the denuded donoi surface 
the scalp and forehead is covered with a thin-shave skin 
^^rft Such a free graft protects the denuded surface, and 
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pre\ents infection and the development of gianulations and 
seal tissue Thiee weeks aftei the flap has been tiansfeiied, 
it can be cut acioss just abo\e the leconstiucted aiea and the 
unused part letumed to the scalp Befoie the pedicle can be 
sutuied back in the onginal donoi site, the undeiljmg fiee 
skin gi’aft must be excised 

Peculiarly enough, the donoi aiea of a sickle-shaped tem¬ 
poral flap tends to shiink and contiact, wdule the pedicle flap, 
nftei it has been tiansfeiied, tends to elongate Consequently, 
^hen the unused part is letumed to the scalp, its length 
appears to be gieatei than it wms oiiginally As a lesult, only 
n ^el•y small amount of fiee-shave skin giaft is left on the 
forehead 

The loop-shaped supiaoibital flap (see Fig 3) and the 
niidlme sickle-shaped flap (see Fig 4) aie usually well 
adapted for total reconstiuction of the nose oi leconstiuction 
of the nasal tip In both of these situations, the sickle-shaped 
temporal flap pieviously desciibed is of no value It does not 
supply enough tissue foi the leconstiuctive piocess and it 
does not have sufficient length to leach the defect wuthout 
placmg undue traction and torsion on the pedicle No flap is 
as satisfactory for total rhinoplasty as a forehead flap The 
color, texture and thickness of the skin in this region is 
perfectly adapted for reconstruction of an entire nose A 
forehead flap can be brought directly down to the nasal region 
and the distal extremity can be mcely folded to fonn a colu- 
niella and nostrils Only when the forehead is scarred would 
We consider using a tube or ann flap for total rhinoplasty 
The color and textme of the skin m tube or arm,flaps are 
poor, and the end of the flap, when transplanted to the nose, 
must be attached first over the budge This cucumstance 
necessitates the construction of the columella and nostrils 
after the unused part of the flap has been cut off and dis¬ 
carded It IS rather difficult to fold properly the cut maigm 
of the ti'ansplanted skm m an effoiff to make a columella and 
nostrils Although we believe that a chest or subaxillaiy tube 
flap Will not produce a completely satisfactory result, a total 



854 


ERICH CANCER OF NOSE 


nose constiucted fiom an aim flap is even woise Conse¬ 
quently, we would nevei considei the use of an aim flap for 
total ihmoplasty unless the foiehead and tiunk weie scaned 
sufficiently to piohibit the elevation of a flap in one of these 
legions 



Foi total rhinoplasty, a loop-shaped supraorbital flap (s 
Fig 3) IS the one that we usually employ, however, for a 
patient who has a veiy high forehead, a midline sicWe-siaP 
flap (see Fig 4) will constiuct a good nose with less no i 
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able scamng on the foi ehead, the scarimg, when this flap is 
used, IS situated farther away fiom the ej'ebiow and conse- 
quentlv is less conspicuous 

It IS well to remembei that the a\erage foi ehead is not 
sufficienth high to warrant the use of a nudlme sickle-shaped 
flap, which of necessitj' must be made longei than the moie 
commonly used loop-shaped supiaorbital flap As a matter of 
fact, the forehead usually will afltoid no more than just 
enough tissue to construct a whole nose without including 
haur-beanng skm 

I\Tien merely the lower third or tip of the nose is lost, the 
nudhne sickle-shaped flap (see Fig 4) is ideal because only a 
small amount of skin free of hair is necessaiy to reconsti uct 
tbe lost portion of the nose Under such circumstances, the 
undhne sickle-shaped flap is to be recommended, since it wnll 
leave less \Tsible scamng on the forehead than would a loop¬ 
shaped supraorbital flap 

These two types of forehead flaps require consideiable time 

preparation (see Fig 3) and several stages in elevation m 
order to insure an adequate blood supply The edge of the 
distal portion of the flap always is folded to form a columella 
und nostrils By this process the lower half of the newly 
constructed nose is Imed wnth skm Whether or not the upper 
hall needs to be hned wnth a free skm graft depends on the 
size of the nasal defect If so, this free skm graft should be 
apphed to the undersurface of the flap m the fiist stage of 
its elevation. 

reconstructed nose or nasal tip should be made somewhat 
^rger than necessary to allow for subsequent shrinkage 
Three to six months after the nasal reconstrucbon has been 
completed the excess fat should be excised to effect a better 
contour This can be accomplished by mcismg and under- 
“^^iniiig the skm over the dorsum of the reconstructed nose to 
permit removal of the excess fat over the top and sides 
Later, excess fat around the nostnls can be removed through 
incisions along the lower border of the nostnls 
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nose constiucted fiom an aim flap is even woise Conse¬ 
quently, we would nevei considei the use of an aim flap for 
total ihinoplasty unless the foxehead and tiunk were swiied 
sufficiently to prohibit the elevation of a flap m one of these 
1 egions 



Foi total ihinoplasty, a loop-shaped supraorbital flap (se 
Fig 3) IS the one that we usually employ, howevei, for hd) 
patient who has a very high foiehead, a midhne sickle-s 
flap (see Fig 4) will construct a good nose with less no i 
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When the foiehead oi scalp is scaiied, thus piohibitmg the 
use of a foiehead flap, tube pedicle flaps of skin elevated on 
the neck and tiunk aie by necessity lequued foi the lepan 
of many nasal defects The one gieat advantage in a tube 
flap on the neck oi chest oi tiunk lies in the fact that scai- 
iing at the donoi site is not visible when the patient is 
clothed Undei oidinaiy ciicumstances, only one end of a 
tube flap IS employed foi leconstiuction 



Flff D Subaxlllary tube Hap This Is cle\ated in a \i,rtlcal direction belov^ 
the axilla and along the eourse of the thoracoeplt,a3trIc %clns 


Ceivical and claviculai tube flaps (see Figs 6 and 7) can 
be consideied togethei because they aie employed foi tiie same 
purpose They supply tissue foi smallei defects about the 
nose A ceivical flap has the advantage of leacliing directh 
to the defect, but has the disadvantage of leaving visible 
seal ling on the side of the neck when the patient is clothei 
On the other hand, a clavicular tube flap is too shoi t to i each 
directly to the defect, one end must be attached to the side 
of the neck as an intermediary stage before the othei en 
can be detached and tiansfeiied for the ieconstiucti»e pioc 
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ess In consequence, a claviculai tube flap lequiies an e\tia 
foui weeks’ tune in piepaiation It has the advantage, how- 
evei, of Iea\nng no visible scaiiing when the patient is clothed, 
as does the cervical tube flap 

Chest tube flaps and subaxillaiy tube flaps (see Figs 8 and 
9) are used essentially foi the same pui poses Each supplies 
a large amount of tissue, both fat and skin A chest tube 
flap usually is employed in men If possible, we piefei to 
use the uppei end as it has a bettei coloi foi nasal lecon- 
struction, howe\ei, this necessitates bunging up the lowei 
end of the chest tube and attaching it to the side of the neck, 
after foui weeks the uppei end may then be detached and 
used foi repaii of the nasal defect A subaxillaiy tube lathei 
than a chest tube is usually emploied in women A chest 
tube flap not only is difficult to eleiate in women because of 
the breasts, but aftei elevation it pioduces consideiable dis¬ 
tortion of the breasts In both men and women, the one great 
flisadiantage of employing a subaxillaiy tube flap foi defects 
about the nose is that it must be made \ eiy long and i equii es 
luany stages m its elevation and transference to the nose 
To shorten this period, one end of the tube can often be 
attached to the wiist, which acts as an mtemiediaiy to bung 
the tube duectlj to the nose, howeiei, this technique usually 

not advisable when the flap requires a lining, because this 
process necessitates too long a period of immobilization of 
the arm 

As pie\iously discussed, the onlj instance in which we 
Would employ an arm flap for repair of defects about the nose 
IS m patients with scarrmg on the forehead, neck and trunk, 
a complication that prohibits the use of any forehead or tube 
flap Arm flaps are composed of skin which lacks body and 
which IS more hkely to slough than the dermal tissue in any 
of the other pedicle grafts 
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When the foiehead oi scalp is scan eel, thus piohibiting the 
use of a foiehead flap, tube pedicle flaps of skin elevated on 
the neck and tiunk aie by necessity lequued foi the lepati 
of many nasal defects The one gieat advantage in a tube 
flap on the neck oi chest oi tiunk lies in the fact that scai- 
iing at the donoi site is not visible when the patient is 
clothed Undei oidmaiy cacumstances, only one end of a 
tube flap is employed foi leconstiuction 



Fig: 9 SubuxlUary tube flap This Is ole\atod In a direction 

the axilla and iloiiff the course oC the thoracoeplt?uatrlc veins 


Ceivical and claviculai tube flaps (see Figs 6 and 7) ^ai’ 
be coiisideied togethei because they aie employed foi the same 
puipose They supply tissue foi smallei defects about tlie 
nose A ceivical flap has the advantage of leaclnng directli 
to the defect, but has the disadvantage of leaving visible 
seal ling on the side of the neck when the patient is c!otlie< 
On the othei hand, a claviculai tube flap is too shoi t to reaU) 
diiectly to the defect, one end must be attached to tlic side 
of the neck as an inteimediaiy stage befoie tlie othei enc 
can be detached and tiansfeiied foi the leconstructive proc 
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ingenng a dropped tip, reti acted colunmella, or saddling 
idvocated, in pimciple, making an incision o\er die caudal 
01 the septum and ele\ ating the mucous membi ane on the 
losite side He then incised thiough just the cartilage pos- 
lorly, xreemg the caudal end from the soft tissues of the 
umnella An incision was also made tin ough the caitilage at 
" base The only remainmg attachment was abo%e Cioss- 
cching of the defoiTued cartilage was sometimes necessary 
'llowing this, the caidilage was placed in a gioote made in 
e vomer and sutured m place into a new pocket in the col- 
nnella This opeiation often failed in om hands as the carti- 
ge frequently returned to the previous position, however, in 
ime instances a satisfactory result was obtained 

The principle of removing the cartilage of the septum and 
eplacmg it between the mucous membrane is not new The 
^rtilage of the septum is nourished by imbibition of lymph 
md consequently it was thought that it was reasonable to 
ssrpect that cartilage could be remo%ed and replaced and still 
remain viable or at least remain long enough to prevent 
retraction 

The object of this paper is to evaluate fairly recent methods 
of correctmg deformities of the cartilaginous part of the sep- 
^run. These operations attempted to overcome the faults of 
the Kilhan operation They have been described by Fomon 
^d others During the last seven years we have done oier 
-00 operations mvolvmg the techmques described and ha\e 
Used both autogenous and homologous cartilage 

Analgesia consists of li gr of nembutal, 1/6 gr of mor- 
Phme sulphate and 1/150 gr of atropme sulphate, 45 mmutes 
previous to the operation A solution of equal parts of 10 per 
cent cocame and 1-1000 adrenalm is used for the block anes¬ 
thesia, cotton-tipped applicators are placed m the region of 
the sphenopalatme ganglion, the mtemal nasal ner\ es and the 
foramen for the anterior palatine nerve FoUowmg this, the 
soft tissues ‘ V ^tid the septum are injected 

With St cent monocame with epmephrme 



RECONSTRUCTION OF THE NASAL SEPTUM ^ 

D M Lierle, M D , and W C Huffman, M D ,t 
Iowa City, Iowa 

The oithodox Killian submucous opeiation is fauly satis- 
factoiy foi the defoimities of the posteiioi oi bony compait- 
ment of the nose but it is not adequate foi dislocations and 
defoimities of the anteiioi oi caitilaginous compaitment of 
the septum Some of the objections aie J It is not always 
adaptable in childien 2 The lemoval of the most ventral 
poition of the caitilaginous pait of the septum witli liigli 
deflection and most caudal portion with anteiioi dislocation is 
not attempted because of the dangei of resulting contiaction 
causing saddling of the doisum of the nose and distoition of 
the tip, consequently, these defoimities are not collected and 
the function is not lestoied as fai as the pathways of the 
normal an cuiients aie concerned 3 The lemoval of most of 
the caitilaginous and bony frame work of the septum often 
results in flaccidity and thickening of the soft tissues The 
membiane is unable to resist intranasal pi assures, and as a 
result there is distortion of the normal pathways of air cur¬ 
rents 4 In a case of a twisted nose with deformity of the 
vertical buttress, failure to remove the buttress allows the 
obstruction to persist 5 Theie may be lacerations of the 
membiane with resulting perforations 

Metzenbaum made an attempt to overcome at least one of 
these objections, he attempted to replace the dislocated carti¬ 
lage in the midline — thus relieving the obstruction without 

•Read at the Fifty-third Annual Aleetlnir of the American Lar> nkoIoKlc-*' 
Rhlnologlcal and Otolofflcal Socletj Inc. Chicago III April IS 

tFrom the Department of Otolar>ngology and Oral Surger} State Lnl 
%eralt> of Iowa Iowa City Iowa. 

Editors Note Thla ms received in Laryngoscope OIDco and accepted fo 
publication July 2 1919 
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endangeiing a diopped tip, leti acted columnella, oi saddling 
He advocated, in pnnciple, making an incision ovei the caudal 
end of the septum and elevating the mucous membi ane on the 
opposite side He then incised thiough just the caitilage pos- 
teiioily, fleeing the caudal end fiom the soft tissues of the 
columnella An incision was also made tluough the cartilage at 
the base The only lemaining attachment was above Cioss- 
hatching of the defoimed cartilage %\as sometimes necessaiy 
Following tins, the cartilage was placed in a gioove made in 
the vomei and sutuied in place into a new pocket in the col¬ 
umnella This opeiation often failed in oui hands as the caiti- 
lage frequently letuined to the pievious position, howevei, in 
some instances a satisfactory lesult was obtained 

The principle of lemovmg the caitilage of the septum and 
I'eplacmg it between the mucous membi ane is not new The 
cuiiilage of the septum is nourished by imbibition of lymph 
und consequently it was thought that it was reasonable to 
expect that cartilage could be lemoved and replaced and still 
femain viable oi at least remain long enough to pi event 
retraction 

The object of this papei is to evaluate fairly lecent methods 
of correcting deformities of the cartilagmous part of the sep¬ 
tum These operations attempted to overcome the faults of 
the Kdlian operation They have been desciibed by Fomon 
and others Durmg the last seven years we have done over 
200 operations involving the techmques described and have 
used both autogenous and homologous cartilage 

■^algesia consists of gr of nembutal, 1/6 gr of mor¬ 
phine sulphate and 1/150 gr of atropine sulphate, 45 minutes 
previous to the operation A solution of equal parts of 10 per 
cent cocaine and 1-1000 adrenahn is used for the block anes¬ 
thesia, cotton-tipped applicators are placed m the region of 
the sphenopalatme ganglion, the mtemal nasal nerves and the 
foramen for the anterior palatme nerve Following this, the 
soft tissues of the columnella and the septum are injected 
■^th a solution of 1 5 per cent monocame with epinephrine 
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(1-^0,000) In the event it is necessaiy to uncovei tlie soft 
tissues or the nasal pyiamid, additional analgesia is obtained 
bv bloclting with monocaine mtianasally the infiatiochleai, 
ext 01 ml nasal and iiifiaoibital neives 

The lust opeiation was known as the “Galloway pioceduie" 
and biiolh consists of 1 lemoval of the defoimed septal cai- 
nlige, tiiinimng it so that it is stiaight, leplacing it between 
the septal (laps, making a new columnellai bed, lenioving tlie 
luii^il spine when necessaiy, diawing the caitilage down into 
thiis bod, and sutuiing it into place, Z the collection of the 
boin defoi unties involving the posteiioi oi cephalic conipait- 
nients The technique of the Galloway opeiation is as follows 



/ 

/ 

/ 
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An incision is made along the pi ejecting edge of the septal 
caiialage fiom fiont to back If the miicopei ichondi lum is 
incised down to the cartilage thioughout the length of the 
incision, all succeeding steps will be gieatly facilitated (see 
Fig 1) 



The operatoi now pi oceeds to elevate the mucopei ichondi i^ 
flaps fiom both sides of the septum by any method to which 
he IS accustomed The extent of the elevation of the flaps on 
each side of the septum will natuiaUy depend upon how much 
of the septum is to be lemoved If a complete submucous 
lesection is to be done — that is if theie is obstiuction in the 
postenoi as well as m the anteiioi compai-tment of the nose— 
the entile skeleton of the septum is baied as m the usual 
operation 

If all of the cartilage has been lemoved then the size and 
shape of the cartilaginous giaft to be replaced is deteimined 
by measming the distance fiom the lowei edge of t e 
bones to the tip of the nose and from the nasal tip to the 
septolabial angle (see Fig 3) In the majority of cases some 
cartilage can be left along the doisum so that only the meas- 
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uiements fiom the tip of the nose to the septolabial angle is 
of consequence If necessaiy the nasal spine is lemoved at 
this time 




The lemoved septal caitilage is examined to find an area 
that IS fii-m and stiaight (If the septal to 

lemoved is so fiagmented oi defonned and it is P 
piocuie fiom it a giaft of the coiiect size, i * another 
to use septal caitilage that has been lemoved from 
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nose and pieseived m merthiolate ) The measui ements aie 
laid out on any portion of the caidilage that meets lequiie- 
ments and the lectangulai giaft is excised 



I 
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Aftei excision of the giaft, it is laid aside and a bed is made 
in the columnella to xeceive it Eithei a scalpel oi a pan of 
small scissois is mtioduced into the columnella by wav of the 
oiiginal incision thiough the mucopeiichondiium and a deep 
bed IS dissected fiom the nasal tip to the nasal spine (see 
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Fig 4) Any fibious stiands connecting the two edges of the 
incision (pieventing inseition of the giaft) can be found by 
exploiation with an elevatoi and then cut undei diiect vision 
(see Fig 5) so that the incision opens into the columnellai 
bed along its entiie length 
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In 01 del to facilitate handling of the graft, two double- 
fumed silk sutuies are passed thiough the end of the giaft 
that IS to fit into the columnella (see Fig 6) The cartilage is 
Sinsped ivith a pan of foiceps and inseited between the septal 
flaps 

Aftei the cartilage is between the flaps, the double-aimed 
silk sutuies aie passed thiough the oiiginal incision into the 
columnellai bed and are pushed thiough the columnella, being 
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biought out on its undei suiface (see Figs 7 and 8) The 
two sutuies aie used to diaw the giaft down into its bed in 
the columnella and to hold it in place while fixation sutuies 
aie being passed (see Fig 9) 



FIet 7 

While the giaft is held fiimly in the columnellai bed b' 
means of the tempoiaiy sutuies pieviously passed tliioug i 
giaft and out thiough the columnella, the final sutuie - 
passed (see Fig 10)—one posteiioily and 
Each sutuie is staited above the incision and passe t ^ 

the septal flap, thiough the giaft, thiough the opposite sep 
flap, and then is biought back thiough the columne 
the incision 

The tempoiaiy sutuies aie lemoved and the septal ilapa * 
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fimlj packed against the caitilage giaft with vasehne gauze 
hnless theie aie signs of interfeience with diainage, these 
packs aie left in place thiee oi foui days The tw o silk sutuies 
are removed on the se\ enth oi eighth postopei ative day 
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a matter of routine, the patient is kept on full doses of 
Pemcilhn for se^en postoperative dajs 

The technique of the second or Fomon operation is biiefl\ 
as follows 1 The membranous septum on the right side of 
the septum is mcised throughout its length by a Bard Parker 
Knife, No 15, and a new bed is created by separating the 
larmnae of the columnella with a Bard Parker knife and Ste- 
'ens scissors, a batten of cai'tilage (2 to 5 mm m wndth and 
“ 5 to 3 cm m length) is inseiTed between the flaps of the 
columnella and fixed in place bj’' twm through and through 
silk mattress sutuies behind the caiinlage This cartilage is 
Hot mtended to act as support, but mainly adds stiffenmg to 
the columnella and keeps it from letractmg 2 A transfixion 
is done by cuttmg the opposite membrane with a kmfe, and 
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the lemanung membianous septum is cut by stiaddling and 
Holding the scissois peipendiculai to the nasal spine 3 Tlie 
caudal end of the septum is tiimmed with a knife, the soft 
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tissues elevated on both sides foi a shoit distance, and a cuncd 
needle with heavy silk is passed thiough the caudal end of 
the membiane on eithex side above and below The suture 
ends aie giasped with a hemostat and thiown ovei the side of 

the face to act as letiactois U The membiane is elevated o\cr 
the caitilage and bone in the usual mannei, and the obstiuct- 
mg caitilage is lesected with scissois and/oi a swivel Knife 
as fai ventiically, cephahcallv and doisally as is necessan. 
again leaving some of the caitilage along the doisuni At tins 
time deviations of the veitical plate may be collected and 
spuis of the vomei may be lemoved along with the nasal spnw 
^/hen necessaiy The defoimed caitilage is tiimnied so that d 
IS stiaight, IS leinseited between the daps and held m 
by thiough and thiough silk mattiess sutuies If it is necea 
saij to use a numbei of smallei pieces of caitilage (see fid 
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10), the nose is first packed on both sides with \asehne gauze 
and the pieces of cartilage ai e held in place bj the pack The 
cartilage of the patient should be made usable bj tiimming, 
sha\Tng or cross-hatching if possible If not, cartilage pie- 
sened m merthiolate is used 5 The nasal fossae aie fiimly 
packed with vaseline gauze to apply model ate piessuie on the 
membrane to the cartilage gi’afts and to pre\ ent the foi mation 
of hematomas The packs are i emoved on the fourth day and 
the sutures from the fifth to the seventh day 



Frequently obstructing septums are associated with exter- 
^ nasal deformities These external deformities should be 
corrected not only foi aesthetic reasons but also to improve 
the function of the nose It is quite obvious that a thickened 
columneUa, an old fracture or a recessed tip due to a short 
oolumnella, etc, may interfere with the mtake of air and 
cause abnormal deviation of air cunents 
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Most authouties feel that when septal and external de- 
foimities aie both piesent it is piefeiable to do the septal 
suigeiy hist and to collect the external defoinnties later 
Although in geneial this is a safei pioceduie, we have done 
both pioceduies at the same time and have had no coniphca- 
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tions, howevei, if tins is done, theie should be a definite order 
of pioceduie 1 The soft tissues ovei the nasal pyianiid are 
elevated 2 The piofile projection is ieduced 3 The batten 
is placed in the columnella ^ Following completion of tlie 
transfixion, the septal caitilage is lemoved and the obstruction 
of the septum collected 5 The upper lateial cartilages are 
cut fiom the septum and trimmed when necessary This step 
IS done following the resection of the septum because the 
attachment of the upper laterals to the septum furnishes sta¬ 
bility— thus making the resection easier 6 The osteotomv 
IS done and the nose is nan owed 7 The lower lateial carti¬ 
lages are freed and delivered and trimmed if necessan 
8 Finally, the battens of caidilage are placed between the 
septal flaps ff The nose is packed 

DISCUSSION 

The statement has been made that the septum undei static 
conditions does not furnish support to the nasal pyramid u 
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merdy acts as a resei\e safety factoi It is claimed that the 
entire quadrilateral caidilage can be lemoved without danger 
of collapse of the nasal pyramid at the time of opeiation 
Generallv speakmg, this may be tiue, but we have seen a 
number of cases of saddlmg immediately following the lemo^al 
of the entire cartilagmous septum Theie is a weak point of 
the dorsum caudal to the attachment of the uppei lateial 
cartilages to the nasal bones This aiea \aiies m extent due 
to the fact that at times the uppei lateial caiTilages swmg 
away from the septum at an unusually lugh le\ el cephahcally 
Saddhng may occui heie at the time of removal of the carti¬ 
lage m the region of the lower lateral cartilages when the 
cartilages are under developed or soft in textme In most 
instances some of the cartilage along the dorsum may be left, 
hut if it IS necessary to remote all of the cartilages in a 
bnsted nose — then the operator must have enough experi¬ 
ence m rhmoplastic surgery to lepan the saddlmg defect 

One of the chief objections to the Galloway operation is 
that replacement of the caidilage as a single plate, which is 
fhawn mto a deep columnellar pocket, leaves the columnella 
nnd membranous septum more or less immobile In a few 
cases the immobihty will lend a certam “frozen’ or stiff ap¬ 
pearance to the nasal lobule This may be obviated to a certam 
degree by makmg the pocket moie cephahcally and not draw¬ 
ing the septal cartilage so deeply into the columnella The 
Fomon operation ehimnates t his comphcation by utilization of 
the cartilage as several gi afts — one nan ow stnp in the col- 
amnella and several small plates between the septal flaps 

In a comparatively small percentage of cases when one plate 
of cartilage is used and only one unilateral mcision is made, 
there may be buckhng or drawmg of the cartilage to one side, 
causmg varymg degrees of obstruction This is thought to be 
dne to unequal scar contraction because of the unilateral mci¬ 
sion and to the Imes of contracture durmg the heahng con- 
' orgmg toward the center of the smgle graft The second, or 
Fomon, operation elimmates this comphcation by virtue of the 
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tiansfixion, in addition the lines of conti action between the 
healing septal flaps aie bioken because of the multiple battens 
of caitilage 

Theie has been absoiption of caitilage in a few cases—pai- 
ticulaily when homologous caitilage was used, howevei, such 
caitilage has lemained m s-itu long enough in every instance 
except one to pi event contractions of the tip and saddling of 
the doisum 

The Fomon opeiation has proved to be more satisfactoiy in 
the majozity of cases because it oveicomes the complications 
of the fiozen, stiff nose and eliminates buckling oi bowing of 
the cartilage 

Most of us m the past have had failures in mipiovnig 
breathing with the orthodox submucous opeiation We have 
corrected fairly satisfactoiily defoimities of the vertical plate 
and vomer, but we have neglected to open the front dooi of 
the nose It is quite obvious that to improve nasal function 
deformities of the anteiior cartilage and ceitam erteinal 
deformities must be corrected It is oui opinion that the 
piinciples of these operations aie collect but much remains 
to be done in perfecting them The entire septum should be 
removed only in those cases where there is definite deformity 
of the doisum of the septal caitilage, such as in the twisted 
nose This operation implies that the operator must have a 
thorough knowledge of rhinoplastic procedures and be able to 
cope with any situation which may piesent itself If there 
are no complications other than the simple dislocation of the 
anteiior cartilage, then the aveiage ihinologist with some 
tiaining could and should be able to correct the defoiniity 


BIBLIOGRAPHY 

X Fono^, S liivfct, and Associates Plastic Repair of the ObstructinS 
Nasal Septum Arch Otolariingol, X7 7 21 Jan l3X8 
2 METZEvawiJ, MYno^ Asymmetry of the Mares Arch Otolcri/ni)’^^ 
16 690 697, Not , 1932 

J MfTZfM/iVjr MiiioN Dislocation of the Lower End of the Na^i 
Septal Cartilages Irch Otolatymjol, 2-1 7S S8 July, 1936 



THE USE OF THE MAGNET IN THE 
TRACHEOBRONCHIAL TREE, THE ESOPHAGUS, 
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A^^) Robert Brown, M D (bv inNitation), 

Atlanta, Ga. 

Electromagnets ha\e long been used in the extraction of 
metaUic bodies fiom the eye Shortly aftei World Wai I, 
Jackson, Tuckei and Clerf used such a magnet to dislodge a 
bvdlet from the uppei lobe of a veteran’s lung and bung it 
down to a mam bronchus fiom which they remo\ed it with 
forceps Electromagnets, howevei, ha\e seldom pro\en useful 
in endoscopic work. 


In 1943, the General Electric Company perfected a penna- 
nent magnet for practical use in endoscopy A cylmder of 
fused alununum, cobalt and mckel, small enough to be passed 
through a bronchoscope, it needed no batteries or wirmg In 
1944, the semoi author reported its use m the removal of an 
open safetj- pm fiom the esophagus, before the Southern 
iledical Association It'is oui purpose here to leview the 
opphcation of this magnet 

In cases of doubt as to whether the foreign body wiU 
respond to the magnet, one may employ an adaptation of the 
“nune detector” so extensively used m the recent wai The 
Berman locator (manufactured by the Waugh Laboi*atoii^, 
a subsidiary of the General Electric Company) will settle the 
doubt m a few mmutes 
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Fig 1 (A) Tlio bobby pin In tlio Infant’s traLhou and right hroiichui. 

(Caso 1) 


TRACHEOBRONCHIAL TREE 

Of couise, many metallic foieign bodies can still be iemo\c(l 
with foiceps fiom the tiachea oi laigei bionchi Sometinifs. 
howevei, an oidinaiy stiaight pin will diop down the tiachco- 
bionchial tiee almost to the diaphiagm When the pm (o'" 
any othei object) becomes lodged in a bionchiole it is nioat 
difficult to giasp it with foiceps Passing a small broncJiO' 
scope as neai it as possible undei the guidance of a bipls"'-’ 
ffuoioscope enables one to push a small magnet neai eiiout'l’ 
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1 (B) Its ma^etic withdrawal (Case 1) 

attract the pm Such a case was reported befoie this 
ociety thiee yeais ago The patient went home well two 
^ays later 

Even when the foreign body can be picked up with forceps, 
o^ever, it is simpler merely to insert a laryngoscope, lifting 
ap the epiglottis, and to push the magnet fused onto a ureteral 
catheter mto the trachea This involves no trauma to the 
^achea Occasionally, it is true, the vocal cords -will stnp the 
foreign body from the magnet and then it can be quickly 
picked up with forceps 
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the suigeon has few choices 1 it may be possible to close 
the pm in situ, and then to leniove it, but at best this causes 
consideiable tiauma to the oigan, 2 the pm may be cut in 
two and leinoved piecemeal, but this is a tiaumatic business, 
S the pm may be giapsed by the spi mg with a foiceps and 



bolug withdrawn point up nonma^etlc head trall- 

pushed down into tlie stomach Once m the stomach, some¬ 
times the suigeon can leveise it and withdraw it, the pomt 
trailing, moie often, howevei, he will lose his hold on the pm 
and he will have to call on a general surgeon to remove it 
thiough an abdominal incision, a formidable procedure in a 
baby 
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Case 1 Gerald, aged seven and one-half months, \\a 3 playing with hla 
mother s purse when a bohby pin slipped out The baby placed It la his 
mouth and. In swallowing it, made a noise that caused his mother to turn 
around He ■vomited a few times but then appeared all right He vvia 
taken to his family physician, who secured an Xray This revealed the 
bobby pin in the lower trachea, extending down into the right main stem 
bronchus Though the bobby pin Is not considered a large object the 
plate (see Fig 1, A) shows that In this Infant’s chest it appeared enor 
mous Within an hour of Its aspiration, the bobby pin was removed with 
a small lung magnet Three days later, Gerald went homo well without 
even having had an elevation of temperature 

It may be lemaiked that the use of the magnet (and the 
model best suited to the individual case must be used) does 
not lendei less necessaiy expeiienced skill on the pait of a 
suigeon specializing m endoscopy, and of his assistants, in¬ 
cluding the anesthetist and Roentgenologist, noi does it obvi¬ 
ate the need foi a full aimamentaiium of instiuments of vary¬ 
ing sizes 


THE ESOPHAGUS 

Swallowed coins will usually pass thiough the gastiointes- 
tma tiact uneventfully This case is an exception to the 
geneial lule 

Case 3 Jean, aged seven years, was playing with a large Itallaa coin 
the size of a half dollar, her father had brought home as a souvenir oi 
his fighting overseas She put it in her mouth and unintentional!) svvai 
lowed it After that she suffered constant distress and could 
only liquids Five days after swallowing the coin she was brought to l e 
Ponce de Leon Infirmary where Xray revealed the coin caught in 
lower third of the esophagus To our great relief the Berman 
buzzed loudly as it was brought over the chest (Mussolini dm no 
silver 01 copper to make coins during the war Indeed, in -j 

government minted pennies of iron) The child was .,( 31 ,. 

through an esophagoscope the magnet was passed Contact , . 

lished and the coin quickly extracted It was fortunate that it 
remain longer in the esophagus for e'vamlnntlon after the coin u 
removed revealed beginning pressure necrosis 

Because babies have the inveteiate propensity of puttinjl 
into then mouths eveijdihing they can get hold of, became 
they aie biought up amid safety pins and because their nio 
eis foiget the importance of leaving no open safetj 
within a baby’s leach, one of the most common foreign o ic 
found in a baby’s esophagus is an open safety pm, wit 
point up \Vlien an open safety pm is found in the esophag = 
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Xray revealed the pin in the stomach The stomach vras inflated and 
the magnet brought out point first The child went home well 36 hours 
later 



2 (A) The corsage pin In the stomach of a child of 3 e^en (Case 3) 


Case 4 Five-year-old w illiam was a carpenter's son Playing ■ndth his 
father’s tools, he swallo^ved a staple Though free of symptoms he 
sensible enough to teU his father who brought him at once to the into 
J®ary About half an hour after he swallowed the staple Xray revealed 
it in the stomach (see Fig 3 A) This two-pronged staple was too dan 
gerous to leave there so it was at once removed with a magnet the 
bend of the staple up the points trailing The boy went home two days 
later 


THE DUODENUM 

Pnoi to May 7, 1947, when a metallic foieign body had 
passed, the pylorus, the attending physician had Ins choice of 
Watchful waiting oi of submitting the patient to tlie hazaid- 
ous operation of duodenotomy While, of course, many such 
objects do pass on thiough the gastiointestinal canal without 
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fVio <= -f f IS passed down the esophagus, (hagging 

ImaclfXr^' ‘'““''-ly t.al,^, Zlh 

and the stomach is then inflated with the hand bellows 

thA ,;f.r ™8ei flUMoscop,c EUKlancc imtil 

Magnet and pm a.e then <li««„ 
back up the esophagus without mjuiy and the baby is often 
sent home well the following day 


THE STOMACH 

Though adults occasionally swallow the most extiaoidnwn 
0 jec 3, most metallic fozeign bodies in the stomach ha\e 
been swallowed by childien The fiist thing to do is to detei- 
mine if the foieign body has passed beyond the pyloius If 
the X-iay is taken with the child lying on Ins back and the 
stomach inflated, the spinal column piojects upwaicl and the 
lowest pait of the stomach is the fundus If the foieigu body 
lies in the fundus, paiticulaily if seveial plates show some 
diffeience in its position, one can be suie it is in the stomach 
If, howevei, all plates show the foieign body acioss the spinal 
column 01 to the light of it, it is piobably in the duodenum 
Foi intiagastiic woik we use a magnet on a semiflexible w'lre 
with a Levin tube as just desciibed A cuive in the magnet 
enables the opeiatoi to have bettei control of it Sometimes, 
howevei, we aie content to use a magnet tied to a stung 

Heie aie a couple cases of some unusualness 

Case 3 Dorothy, a young lad) of six primping for a danco and trying 
to decide ^^here to place the bouquet her date's mother had sent bif 
swallowed the corsage pin Considering the dance the most Important 
thing in her life — social life begins early In Atlanta — she did not !<■“ 
her parents of the accident until she came homo from the part' ^nur 
hours later She was brought to the Ponce de Leon Inflrmary at 10 p ® 
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Xray revealed the pin in the stomach The stomach was inflated and 
the magnet brought out point flrst The chiid went home ■ftell 36 hours 
iater 



2 (A) The corsage pin in the stomach of a child of seven (Case 3) 


Case 4 Five-year old William was a carpenter's son Pla^ng ttdth his 
father’s tools, he swaUowed a staple Though free of symptoms he wa^ 
sensible enough to tell his father, who brought him at onw to the intli 
>nary About half an hour after he swallowed the staple X ray revealed 
It In the stomach (see Fig 3 A) This two pronged staple was too dan 
gerous to leave there so it was at once removed with a mapet the 
tend of the staple up, the points trailing The boy went home two days 
later 


THE DUODENUM 

Pnoi to May 7 , 1947, when a metallic foieign body had 
passed the pylorus, the attendmg physician had his choice of 
watchful waiting oi of submitting the patient to the hazaid- 
ous operation of duodenotomy While, of couise, many such 
objects do pass on thiough the gasti ointestmal canal without 
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Fit, S ( \) The staple In the little boj a stomach (Cast I) 


causing any symptoms, in oui opinion if it has a point or a 
shaip, lagged edge it is best to tiy to lemove it at once fioni 
above, oi if the object is lelatively long and obsei’vation for 
a few days indicates that it will not get by the ligament of 
Tieitz, eveiy effoit should be made to e\tiact it with a magnet 

At the 1947 meeting of the Ameiican Medical Association 
we clamied that the fiist lemoval of a metallic foieign boch 
fiom the duodenum fiom above had been peifoimed at the 
Ponce de Leon Eai, Nose and Thioat Infiimaiy on Maj ^ of 
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FiS 3 (B) The staple Is being wlthdrat%n. As with 

jyas necessary to be sure that the staple was attached to the magnet so that 
“•e points would trail (Case 


4) 


that year The report ■was published in the Joui nal of th-e 
-^niencan Medical Association^ a few months later, and the 
claim has not been challenged Six additional cases ha'v^e been 
seen by us since. In two the foreign body had become so fixed 
iR the duodenum that it was impossible to dislodge it and the 
children were submitted to an open operation Although both 
finally recovered, the seriousness of their cxiurses made us 
Diore enthusiastic than ever about removal of such objects 
^th the magnet The second* and third* cases successfully 
treated have already been reported, and the fourth "mil be 
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Heie IS the fifth case of magnetic lemoval of a foieigii bodj 
fiom the duodenum at oui infiimaiy, which is piobablv the 
fifth case in histoiy 


I- 
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Fig 4 (A) The shadow of tho bobby pin lies across tho spine (Case 5) 


Case o Sandra 4\aa sl\ Two days before admission to the Inflrmary 
at 10 p m she had swallowed a bobby pin Although she was experlenc 
Ing no symptoms X raj repealed the bobby pin In the third portion w 
the duodenum Her Jaws were held open with a gag and a magnet tied 
to an opaque string was pushed digitally Into her esophagus She was 
then gl\en a soft drink which carried It Into her stomach Her anni 
were immobilized In cardboard splints to present her pulling It 
a special nurse kept her mostly on her right aide during the night to 
secure the aid of gra\ltj In getting the magnet by the pjlorus 
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Sometimes the patient reports that he feels a click inside that denotes 
the contact has been established between the magnet and the foreign 
body In this case, however, we did not learn of the contact until an 
Xray was secured at nine tie next morning The child was promptly 



, Fig t (B) Lateral view with barium In the stomach proves that the pin 
in the duodenum (Case 5) 


anesthetized to secure relaxaUon and while she was under the fluor(> 
scope gentle tracUon was exerted on the string When toe ™a^et and 
foreign body were in toe stomach an esophagoscope threaded around 
tlie string was inserted and toe withdrawal completed The child was 
aent home well two days later 


The oiiginal technique of lemoving metallic bodies fiom 
the duodenum has been alteied in two lespects A radio- 
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opaque stung, piepaied foi us at the Geoigia Institute of 
Technology, is, we believe, helpful in enabling us at all times 
to find out the position of the stung The esophagoscope pie- 
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Hi? i (C) MInu hours later the mnf,ncl has met r. l*f 

stomach The opaejut atrlnj, can be seen alont the *,rcutcr Lur> 
duodenum (Case 0) 

vents tiauma in the esophagus and also pi events stiippu^S 
the magnet of the foieign body at the ciicophaiyngea co 
sti iction 

SUMMARY 

Five yeais’ experience with the alnico peimanent map ^ 
(sometimes as a cylindei fixed to a lather rigid urete 


EQUEN, ETAL MAGNET IN TRACHEOBRON TREE 


885 


cathetei, and tlun enough to pass tlnough a 4 nun bioncho- 
scope, sometunes as a stubby cuived affaii tied to an opaque 
stimg, sometunes with othei modifications) have convinced 
us that it piovides the quickest and safest, the least tiaumatic 
method of lemoving feiious foieign bodies fiom the lungs, 
esophagus, stomach and duodenum It is the easiest and suiest 
way to lemove such objects fiom the stomach and the only 
way — short of a seiious open opeiation — that they can be 
removed fiom the duodenum 
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S.ud.es o„ ,he A„a„s. ot .h. 
and Sug|es,,o„a for Possible Appheabons of ,he 
“Monophobia Test 

Kurt Tschiassny, M D , 

Cincinnati, Ohio 

the function op the stapedius muscle 

legaided to be Piotection of the innei eai w.is 

lei/ In 19^3 wilt! 

is unknown ' “The n f influence of this muscle m healing 

the base of th f ^ lendei tense the membiane by wJiicli 
fenestia” Pil^ !i connected with the maigin of the 

of the Rpi? nddiess piesented at the meeting 

!on T,SV ! definitely "If Mr 

action th ^ tensoi veh palatini on account of its 

the nn ® ^ ^ Mc 01 tubae. One could call the tensoi tvmpani 
Iflhv, nnd the stapedius muscle the tutor 

. ,, ^ though the majoiity of mvestigatois adhered 

le pio ection theoiy, theie weie a few authoiities (Lucae,^ 
innntschitsch^ and otheis) who attiibuted to the 
middle eai muscles the paiticulai auditoiy function of adjust 
ing e tension of the eaidium and ossiculai chain to the 
vane les of pitches The stapedius muscle sometimes was 
even consi deied to be "the muscle of listening" The action 

OtoIar^nsoloB^ UniNcrsitj of Clneln.nll (ol 
I)ubUcation^?Vue In LarMifcoscop. Olllci and iicci |.lrJ !"■ 
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of the two muscles was legaided as antagonistic, one of them 
contracting on lowei notes, the othei one on higher notes, and 
relaxmg wee veisa 

This concept was fiist dispioved by Torn Kato’s® ammal 
experiments in 1913 He demonstiated that weak stimuli do 
not change the condition of the muscles Strongei stimuli 
produce appropiiate contraction of the stapedius muscle In¬ 
creasing intensities are accompanied by conti action of the 
tensoi Exceedingly stiong stimuli effect a tetanic contraction 
of both muscles These leflexes aie dependent on the mtegrity 
of the inner ear They appeal bilatei ally on unilateral stimu¬ 
lation They disappear when the innei eai is destioyed Kato 
to the conclusion that by conti action of these muscles 
fhinmution of the amphtude of the vibiating structuies is 
achieved and the impact onto the labyiinth diminished This 
concept was particularly supported by the obseiwation of the 
More rapidly developing damage to the coclilea with acoustic 
traumatization in those cases in which these muscles weie 
paralyzed and inactivated expenmentally, theiefore, both of 
them are to be legarded as syneigistic protectois of the 
labyrinth the stapedius reflex being the moie sensitive leac- 
tion appeanng fiist, while the tensoi leflex appeals in addi¬ 
tion when activated by stronger stimuli 

Luescher* (1929) was the fiist to study the stapedius reflex 

man by direct observations through a dry perforation in 
the upper supenoi quadrant by means of an ear microscope 
Ho observed the reflex with stimuli of between 90 dv and 
14,000 dv Noises were even more effective than pure tones 
There was no reaction to whisper Smaller intensities pio- 
fluced only a brief contraction This cochlear-stapedius reflex 
elicited by stimuh applied to either eai and appear ed even 
^ s psychic reaction when the patient anticipated a stimulus 
Tactile stimuli applied to the external ear at areas supplied 
by the third cervical nerve effected a moderate reaction 
Lueschei’ came to the conclusion that in the centripetal 
portion of the reflex arch the nervus cochleans occupies the 
first position, whereas sensory receptors play a minor role, if 
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any at all ” The theoiy that stapedius conti action incieases 
the healing acuity appeals definitely dispioved The muscle is 
shown to conti act only on acoustic stimuli of liighei intensi¬ 
ties, theiefoie, it acts as a damping mechanism 

Lueschei’s obseivations weie confiimed and eiilaiged upon 
by extensive studies of Kobiak,® “ paiticulaily in coopei.itioii 
with Lindsay, Peilman, Dubnei'“''= and by otlieis These 
authois used foi then studies, besides Lueschei'’s method, a 
technique desciibed by Kobiak* An "optic peifoiation” was 
obtained by aitificially making the eaidium tiansluceiit 
Measuiing quantitatively the thieshold of the stapedius iefle\ 
lelative to the thieshold of healing at the vaiious fiequencies, 
they found a sti iking parallelism between the two curves 
The leflex was pioved to depend definitely on the function of 
the cochlea It appealed equally on ciossed and iinciossed 
stimulation It was lestiicted in cases of bilateially impaiied 
healing, it appealed also on stimuli applied by bone conduc¬ 
tion, and was abolished with geneial anesthesia 

PHONOPHOBIA 

Paialysis of the stapedius muscle is associated with a pain¬ 
ful sensation in the eai of the paialyzed side w'hen strong 
acoustic stimuli aie applied 

According to W Eib,'^ this phenomenon was fiist obsencd 
by Roux in his own case and became well known thiougli 
Landouzy’s treatise (1851) Credit is paid to the same author 
by Hitzig' and by Baziie " A discussion of the vaiious con¬ 
cepts on the mechanism of the phenomenon as was pieseiitc 
by authorities such as Hitzig,' Lucae,^ Biown-Sequaid,'" br- 
bantschitsch-' and others, being only of histoiical inteics, 
shall be omitted Eib'^ deserves credit for introducing tii» 
symptom as a diagnostic aid in locali/ing the site of the lesion 
111 instances of facial nerve paralysis 

The terminology of the phenomenon was frequently change<l 
(Giuenbeig'“), as mentioned by the writer'* m a preMou^ 
article, "It was sometimes called ‘hypeiacusis’, but as 
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been repeatedly obsei'ved, this term is lathei incoiiect, since 
there is no inci eased acuity of the oi gan of heai ing, but only 
increased sensitivity foi auditory stimuli For tins leason, 
terms such as hypei esthesia acustica, hjTiei algesia acustica, 
hypeiesthesia doloiosa, dysacusis have been lecommended 
Ob\nously none of these teims is quite appiopiiate In my 
opmion, this phenomenon represents a close analogj*^ to the 
ophthahmc phenomenon which is characterized by ‘photopho¬ 
bia ’ I'he nutating factor in the case of the eye is light 
[Greek phos(phot) , in the case of the ear, sound (Greek 
phone)] Accordingly, I take the libeitv to suggest the use 
of the word ‘phonophobia’ for designating the symptom of 
hypersensitivity for auditory stimuli ” 

Hyperacusis or phonophobia, as the author wishes to caU 
it now, represents, in other words, a depression of the thresh¬ 
old of feehng below nonnal levels, howevei, such a condition 
can be caused by a variety of factors besides neuropathic 
inactivation of the stapedius reflex (Pohtzei,^® Uibant- 
schitsch=) , therefore, it might be justified to desi^ate the 
type observed in association with Bell’s palsy as stape lo 
paralytic phonophobia” (S P P ) 

The recent advances of our knowledge on the function of 
the stapedius muscle aroused increased interest in studi^ o 
this symptom Perlman^® reported interesting observataons 
obtamed by his studies on the phenomenon in a case of Bell s 
palsy He found parincularly mcreased fatigability, enlarge 
maskmg effect, and delayed recovery time on the paralyzed 
side m comparison with the normal The cuiwe of p ^ 

bia threshold paralleled the curve of hearing threshold ine 
former appeared at levels such as are known to lepresen e 
threshold of stapedius contraction when stimuli are applied 
under nonnal circumstances 

author’s studies 

The rare comcidence of Bell’s palsy m a patient i^th uni¬ 
lateral complete deafness involving the side of the deaf ear 
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piesentecl to the wntei the occasion foi some obseivations 
and studies by which additional infoimation on the subject 
was obtained 



Case I Chester B , ago n, colored, factory ^\orlcer came on Mi rc 
1918, to the ear, nose and throat clinic for loft „ ami 

had noticed for two days The condition \\ns P''f‘=i‘led by some pi 
dullness on the paralyzed side He never ^^na sick before 
injury In the neck suffered in a Oght 26 years ago 
pletely deaf in his left ear for 22 years Deafness F,aml 

shooting, which he practiced when serving m nerve 

nation revealed a complete paralysis of the left armal 

its entire distribution There was marked Bells ,h, 

Incrimatlon, and absence of taste sensation for “J nianlfeatml 

left anterior part of the tongue bo“e 90 db 

when, at the frequencies of 612 dv and 1021 dv , „a|tieg were 

and 95 db, respectively were applied When tUe ear 

induced, the patient immediately removed the receiver r ra ^ 
saying "It hurts'" The phenomenon was sometimes to a mu 
present at 2018 dv and was absent at nnphed Weber 

below 612 dv, even when the strongest intensities „„ air 

to the right, Schwabach shortened Blnno P®®'/*'®. ^HR » 

conduction on the left Audlomotrlc us a^®"" *" htirliiR since 

The hearing curve of the left car was obviously a^®^® car 

the threshold was considerably raised right mr was 

Practically no change In the hearing threaholcl o dtllnllely 

brought about by masking the left ear ? ‘rd^vlitii the rlRht 

positive Accentuated loud voice ad , k i-ardruroi 

ear was masked The left ear appeared to ‘'® on reveaM 

wore normal Nose and throat normal „actloii 3 iQUnl on 

no spontaneous manifestations and normal caloric reactions 

both sides 
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Course Vitamin B complex was prescribed and massage and heat appll 
cations recommended The patient was seen again on March 9 1948 and 
on March 17 1948 On these and on subsequent occasions the studies 
were performed which are reported in detail below The condition gradu 
ally improred Bell s phenomenon disappeared Taste returned Phono- 
phobia howeter persisted at the frequencies of 512 dt and 1024 dr 
On March 31 there was only a slight weakness on c’osing the eyes and 
on whistling Phonophobia was still present. Patient did not keep ap¬ 
pointments and was seen again only on July 14 There was present only 
a shght weakness involving the mouth branch Testing for phonophobia 
however revealed definite pain sensation with application of intensities 
above 90 db and 95 db at the frequencies of 512 dv and 1024 dt 


THE PROBLEM 

Presence of hypersensitivity foi auditoiy stimuli in the 
absence of any ipsilateial auditoiy function was legaided as 
a rather paradoxical phenomenon The pioblem in this case 
revolved about the question W^at is the neuial mechanism 
responsible foi phonophobia in a deaf ear’ 

In planmng the seaich for the analysis of the problem, the 
following foui explanations were considered 

I Phonophobia might have been present in a latent state 
preceding the, and entiiely independent of the, facial 
paralysis It might be the manifestation of a psychic 
factoi conditioned years ago when the patient experi¬ 
enced the damage of his left ear caused by strong audi¬ 
tory sensations 

If It might be caused by the stapedius paralysis of recent 
origin and activated by auditory stimuli applied to the 
deaf ear, but perceived in the opposite ear by the mech¬ 
anism of “shadow hearing ” 

Ilf The phenomenon might not depend on hearing at aU, 
but might be caused by vibratory sensation of tactile 
character, the threshold of feeling being depressed by 
paralysis of the stapedius muscle Lierle and Reger-® 
have showm the threshold of feehng to be about equal 
in a deaf ear to that in a normal ear 

Ip The phenomenon might depend on the joint influence 
of both factors 
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piesented to the wiitei the occasion foi some obsemtions 
and studies by which additional information on the subject 
was obtained 



Case 1 Cheater B, age 42, colored, factory worker, came oii March 10 
1948, to the ear, nose and throat clinic for left facial paralysis «hlch he 
had noticed for two days The condition uaa preceded by some pain ami 
dullness on the paralyzed side He never was sick before except for an 
Injury In the neck suffered In a fight 26 years ago He had been com 
pletely deaf In his left ear for 22 years Deafness resulted from target 
shooting, which he practiced when serving in the National Guard Fxaml 
nation revealed a complete paralysis of the left facial nerve Involving 
Its entire distribution There was marked Bell’s phenomenon normal 
lacrlmatlon, and absence of taste sensation for all four qualities on the 
left anterior part of the tongue Marked phonophobia was manlfesteu 
when, at the frequencies of 612 dv and 1024 dv, Intensities above 90 db 
and 95 db, respectively were applied When these Intensities were 
Induced, the patient Immediately removed the receiver from the ear 
saying "It hurts'” The phenomenon was sometimes to a milder degree 
present at 2048 dv and was absent at higher frequencies and at those 
below 512 dv even when the strongest Intensities were applied \tebir 
to the right Schwabach shortened, Rlnne positive on the right no air 
conduction on the left Audlometrlc as shown In the chart (see Fig D 
The hearing curve of the left ear was obviously shadow" hearing smc 
the threshold was considerably raised with masking of the right ear 
Practically no change in the hearing threshold of the right ear w 
brought about by masking the left ear Lombards test was deflnltey 
positive Accentuated loud voice ad aureiii was not heard when ^ 
ear was masked The left ear appeared to be completely deaf hardrum^ 
were normal Nose and throat normal Vestibular examination 
no spontaneous manifestations and normal caloric reactions tquai o 
both sides 
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Course Vitamin B complex t\as prescribed and massage and heat appll 
cations recommended The patient was seen again on March 9 1948 and 
on March 17 1948 On these and on subsequent occasions the studies 
irere performed which are reported in detail below The condition gradu 
Mly improved Bell s phenomenon disappeared Taste returned Phono- 
pnobia however persisted at the frequencies of 512 dv and 1024 dv 
o March 31 there was only a slight weakness on c’osing the eyes and 
on whisthng Phonophobia was still present. Patient did not keep ap¬ 
pointments and was seen again only on July 14 There was present only 
a slight weakness involving the mouth branch Testing for phonophobia 
owever revealed defimte pain sensation with application of intensities 
a ove 90 db and 95 db at the frequencies of 512 dv and 1024 dv 


THE PROBLEM 

Presence of hypeisensitivitj’’ foi auditoi'y stimuli in the 
absence of any ipsilateial auditorj'- function was legaided as 
a rather paradoxical phenomenon The pioblem in this case 
revolted about the question WTiat is the neuial mechamsni 
responsible foi phonophobia in a deaf ear’ 

In planmng the search for the analysis of the problem, the 
ollowing foui explanations weie considered 

I Phonophobia might have been present in a latent state 
preceding the, and entiiely independent of the, facial 
paralysis It might be the manifestation of a psychic 
factor conditioned years ago when the patient experi¬ 
enced the damage of his left ear caused by strong audi¬ 
tory sensations 

II It imght be caused by the stapedius paralysis of lecent 
origin and activated by auditorj’^ stimuli applied to the 
deaf ear, but pierceived m the opposite ear by the mech- 
amsm of “shadow hearing ” 

III The phenomenon might not depend on hearing at all, 
but might be caused by vibratory sensation of tactile 
character, the threshold of feeling being depressed by 
paralysis of the stapedius muscle Lierle and Eeger-“ 
have shown the threshold of feehng to be about equal 
in a deaf ear to that m a normal ear 

IE The phenomenon might depend on the joint influence 
of both factors 
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piesented to the wiitei the occasion lo 
and studies by which additional infoim 
was obtained 



Case 1 Chester B , age 42, colored, factory worker, c u 
1948 to the ear nose and throat clinic for left facial pi' 
had noticed for two days The condition was preceded hi 
dullness on the paralyzed side He never was sick befoi 
Injury In the neck suffered In a fight 25 years ago Hi 
pletely deaf In his left ear for 22 years Deafness residi 
shooting, which he practiced when serving In the National 
nation revealed a complete paralysis of the left facial n 
Its entire distribution There was marked Bell a phenou 
lacrlmatlon, and absence of taste sensation for all four ip 
left anterior part of the tongue Marked phonophobla w 
when, at the frequencies of 512 dv and 1024 dv IntensUK 
and 95 db respectively were applied When these lnt< 
Induced, the patient Immediately removed the receiver i 
saying “It hurts'" The phenomenon was sometimes to a a 
present at 2048 dv and was absent at higher frequencies 
below 512 dv, even when the strongest Intensities were api 
to the right Schwabach shortened, Rlnne / 

conduction on the left Audlometrlc as shown ‘n/he chart l 
The hearing curve of the left ear was obvlouslj sh^ow h. 
the threshold was considerably raised ® wi rich 

Practically no change In the hearing threshold of the rtgh 
brought about by masking the left ear ‘ 

positive Accentuated loud voice ad ““CV" jeaf 

ear was masked The left ear appeared to be completely uea 

were normal Nose and throat normal ^“eaitlons 

no spontaneous manifestations and normal caloric reactions 

both sides 
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Course Vitamin B complex was prescribed and massage and heat appll 
canons recommended The patient was seen again on Alarch 9 19-18 and 
on March 17 191S On these and on subsequent occasions the studies 
were performed which are reported in detail below The condition gradu 
1,1 Bells phenomenon disappeared Taste returned Phono- 

pnobia however persisted at the frequencies of 512 d\ and 102-1 dv 
** there was only a slight weakness on c'osing the eyes and 

on whistling Phonophobia was still present Patient did not keep ap- 
pointments and was seen again only on July 14 There was present onlv 
Slight weakness in\ olving the mouth branch Testing for phonophobia 
owever revealed definite pain sensation with appllcanon of intenslues 
ove 90 db and 95 db at the frequencies of 512 di and 1024 dv 


THE PROBLEM 

Presence of hj^iei sensitivity foi auditoiy stimuli in the 
2 sence of any ipsilateial auditorj’^ function was legaided as 
a rather paradoxical phenomenon The pioblem m this case 
revolved about the question WTiat is the neuial mechanism 
responsible for phonophobia in a deaf ear’ 

In planning the search for the analysis of the problem, the 
ollowing foui explanations were considered 

I Phonophobia might have been present in a latent state 
preceding the, and entiiely independent of the, facial 
paralysis It might be the mamfestation of a psychic 
factor conditioned years ago when the patient experi¬ 
enced the damage of his left ear caused by strong audi¬ 
tory sensations 

II It might be caused by the stapedius paralysis of lecent 
origin and activated by auditory stimuh applied to the 
deaf ear, but perceived in the opposite ear by the mech- 
amsm of “shadow hearmg " 

III The phenomenon might not depend on hearing at aU, 
but might be caused by vibratorj’- sensation of tactile 
character, the threshold of feeling being depressed by 
paralysis of the stapedius muscle Lierle and Reger=“ 
have shown the threshold of feeling to be about equal 
m a deaf ear to that m a normal ear 

Ip The phenomenon might depend on the joint influence 
of both factors 
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EXAMINATIONS 

^ fle onset of Bells palsy The answer w is deflnitelj no 

“ by ^3u“Sy re^aSnrt?e°s?u,^^^^ 

and intensities It appeared to he nt various frequencies 

and 95 dh when freq^nS S S^oT^rfer^;;:;^ 

the^rlgM°^ar °'' °^ber frequencies it 

was noticed ^ ^ awfullj loud ’ No pain at either eir 

was tested^fnr^n^ 1 to the right ear while phoiioiiliobla 

Patient as a mia r>° manner described under 2 

sometimes almost r e antfested phonophobla Ho noticed piln ind 
rLTon“es an^oL/ ^a'^^her howeier his 

arrangement oftK ^°“®'^bat Inconsistent For this reason the 
at a later noraaw^ f changed when it wis repeated 

slmultaneousiv^finn f receivers were first applied 

increased CTadnnU^ intensities at the critical frequencies were 

at the hi£rl^<jt n/i phonophobla was manifested this time eten 

self suddenlv i^ 1 intensities however when the e>nmluer him 

like character nn *be masking receiver phonophobla of shod 

nae cnaracter appeared Instantlj 

^ ^afn''^^^ abolished Immediately b> placing the masking buzzer bick 


<inro nh ™uli of nonacoustic character such as produced b) pria 
w external meatus b> means of Slegles otoscoiie 

firiim o ^ Structures of the external ear and at the eir 

M syringing the ear canals did not produce phonophobla 

I when these procedures were performed alter 

nately on either side 


7 Bonain s solution was instilled in the left ear On examination for 
phonophobla after 10 minutes the phenomenon was still pre=Lflt 
The patient could not tell of any difference In the intensity of the 
pain however he noticed some undeterminable changes la Its 
location 


S Ten per cent cocaine solution was insufflated by means of a B.ii=la 
chian tube catheter No particular discomfort was produced by this 
procedure except for a “lump in the throat’ When after scieral 
minutes he was tested for phonophobla the phenomenon appiand 
to be completely abolished e\en when the strongest Intensities wire 
applied to the paralyzed side 

9 There was no change after 10 minutes After 20 minutes whin the 
test was repeated, a sort of ticklin' was felt after 30 minuna 
S P P returned with the same character and Intensity as before 
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Anothei case of Bell’s palsy associated AMth S P P m a 
patient with, bilateial piacticallj noimal lieaimg, obseiAed 
onlv recently, was the occasion foi repeating the abo\e men¬ 
tioned studies 



Case 2 Joanne C age 18 years came to the ear nose and throat cUMc 
on June 15 1948 for right facial paralysis present for about one "o^eeK 
Brenous history tras noncontributive Patient tvas in hernlnth mon 
of pregnancy Examination revealed aU branches of the vnth nerve o 
right side were involved Bell s phenomenon present. Taste ^osenn 
^cmnatlon present. Hearing almost normal on both sides (see ng 
S P P appears over all frequencies at levels between oo db and < 
above and to some extent paraUellng the curve of hearing thres o 

Course Vitamin B complex was prescribed and massage and heat appli 
cation recommended The condiaon improved rapidly After one week 
motion in the upper portion of the face returned. Bells phraomenon 
lilsappeared. S P P appeared to be less pronounced Some tote was 
present On June 30 phonophobia test revealed no discomfort on a^ 
frequency even when highest Intensities were appUed. July lb aeuve^ 
July 25 S P P absent Taste normaL Considerable weakness at the 
oral branch still present 


EXAHINATIONS 

On June 18, identical studies as outlined m the fiist case 
^cre performed The results were practically the same except 
for the foUowmg differences 
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1 On masking the opposite eai, the thieshold of S P P 
was practically the same as without masking 

2 On insufflation of cocaine solution, S P P disappeaiod 
only for 15 minutes, however, the possibility of a sinallei 
amount of cocaine having been applied this time cannot 
be ruled out 

3 Subsequent to cocaine insufflation a tempoiaiy diminu¬ 
tion of the hearing at the lower frequencies was noticed 

Most of these studies were watched by the lesidents, 
Dr Deishley and Dr Hogg The cases were presented at staff 
meetings 

CONCLUSIONS 

In applying the information obtained by these studies ida¬ 
tive to the four conditions that were consideied to lepiesent 
factors possibly responsible for the neural mechanism of 
S P P rn a deaf ear, the following conclusions aie justified 

I The possibility of a pyschic factor can be discarded on account of 
examinations 1 and 3 

II Unimpaired ‘‘shadow hearing” by means of the opposite ear rcpr^ 
sents an Integral factor In activating the phenomenon F\ldcntL 
obtained by examinations 2, 4 and 5 

III Unimpaired tactile sensitivity of the Ipsilnterul middle car struc 
tures for acoustic stimuli represents an integral factor In the phe¬ 
nomenon, whereas It is practicaly not Influenced by tactile senss 
tlon of the external ear, Including the external surface of the 
eardrum Evidence obtained by examinations C, 7, 8 and 3 and co 
Armed by examinations In Case 2 

IV Accordingly, the joint presence of both factors unimpaired 

In the opposite ear and unimpaired tactile senslthlty of the P 
lateral middle ear structures represents the requirements ^ 
slbly activating the neural mechanism responsible for S ” „ 

a deaf ear With absence of either one of these two factors 
P Is abolished 

Among the possibilities considered previously condition IV reprtstnU 
the answer to the problem at issue 


COMMENTS 

New Infonnation Resultinu from Tlicbe Studies 

Seveial new pieces of infoimation on the subject of S P ‘ 
aie apparent fiom these studies in the reported two cabCs 
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1 S P P is observed in a case of complete inner ear deafness on the 
paralyzed side with normal hearing in the opposite ear The phe¬ 
nomenon appears practically restricted to the frequencies of 512 di 
and 102-1 dv with apphcation of Intensities of 20 db to 25 db abo\ e 
the shadow ’ cun e 

2 S P P is abolished ndth masking the opposite ear Bv this pro 
cedure the ‘ shadoiv* curve at the critical frequencies is raised to 
such levels that the maximum increase of available intensities Is 
less than 10 db 

3 S P P reappears momentarily with removing the masking receii er 
from the opposite ear 

-} Masking the opposite ear in a case of bilateral normal hearing 
hardly influences the threshold of S P P 

5 Stimuli of nonacouattc character applied to the external ear do not 
eUcit S P P in either case 

3 With anesthetics applied to the external surface of the eardrum 
S P P persists in either case 

7 With 10 per cent cocaine solution insufflated via Eustachian tube 

5 P P is abolished tn either case 

8 The phenomenon reappears after a period of time apparently coin 
oidlng with the disappearance of the cocaine effect, 

3 In general S P P appears to be dependent on the Joint presence 
of two factors a normal hearing present at least on one side and 

6 unimpaired tactile sensitivity of the middle ear structures on the 
paralyzed side 

■10 With Interference with either one of these two factors the phe¬ 
nomenon is abolished 

CONDITIONS RESPONSIBLE FOR THRESHOLD OF S P P COMPARED 
WITH THOSE CONTROLLING THE THRESHOLD OF FEELING 

S P P represents a depiession of the individual threshold 
of feeling due to the absence of the protective stapedius leflex 

There are, however, some principal differences between 
conditions controlling the threshold of S P P uud those 
i^Gsponsible for the common threshold of feehng Fundamen¬ 
tal information on the latter subject was piesented by Lierle 
and Reger 

1 Threshold of feeling was shown by these investigators 
to be independent from the condition of the cochlea, bemg 
practically the same in a deaf ear as m a normal ear Con¬ 
trariwise, S P P is definitely dependent on the threshold of 



898 TSCHIASSNY STAPEDIOPARALYTIC PHONOPHODIA 


changes in pupillaiy leaction, biaclycaidia, labyunthine svmp 
toms and lengthening of bone conduction, as mentioned b\ 
this authoi as occuiiing subsequent to cocaine instillation, 
cannot be legaided as signs sufficient foi indicating tympanic 
muscle paialysis 

Infoimation legaiding the effect of locally applied cocaine 
on the stapedius leflex has not yet been piesented 


EFFECT OP LOCAL ANESTHETICS ON S P P 


By the piesent studies the definite infoimation was ob¬ 
tained that cocaine insufflated into the Eustachian tube 
abolishes S P P The wiitei is not m the position to offei a 
definite explanation on the mechanism lesponsible foi tins 
effect Two possible modes of action may be consideied 

1 Cocaine causes anesthesia of the peiipheial neuial lecep- 
tois (of undeteimined location) lesponsible foi the pmi 
manifested in S P P 


2 Cocaine inactivates the peiipheial neuial leceptois re¬ 
sponsible foi initiating the stapedius leflex Pam such 
as caused by stapedius paralysis when its contraction is 
called foi, may probably not appear under a condition 
such as not to necessitate the action of the muscle in its 
capacity as “tutoi labyiinthi” 

Futuie investigation may possibly reveal infoimation about 
the influence of cocaine on the stapedius leflex by diiect obsei- 
vation thiough an open oi “optical” window 


In the wiitei's opinion, investigations to this effect seem o 
be of considerable importance A cleai cut understanding 
all the factors responsible for the mechanism of S P P t >‘- 
prerequisite foi a possible clinical application of tlie pioiio- 

phobia test 


Obseivation of the piesence oi absence of diiect and/or 
consensual leaction associated with oi without phonopm 
could provide appiopiiate infoimation 
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TECHNIQUE OP THE PHONOPHOBI\ TEST 

To the authoi, the test appeals to include necessaiily two 
parts 

a Determination of the threshold of pain (If any) manifested on sud 
den release of the interruptor at the \arious frequencies 

B Determination of disappearance or pers'stence of phonophobia sub¬ 
sequent to cocaine Insufflation In the case of persistence some extra 
tympanic factor should probably be considered as responsible for 
the phenomenon. 


SUGGESTIONS FOR PRACTICAL APPLICATIONS OF THE 
PHONOPHOBIA TEST 

^ As a Possible Suppoi t in the Diagnosis of Otosclei osis 

As mentioned alieady, hypei sensitivity foi acoustic stimuli 
IS observed to occur occasionally in conditions other than Bell’s 
Pslsy In this concem, Politzei'® wiites “Hypei esthesia acus- 
tica IS a painful sensation in the eai winch is pioduced by 
tones and noises and which is also found in peisons of noraial 
hearing when the highest tones are elicited neai the eai 
Anemic, neivous, hysteiical, etc, peisons aie often unpleas¬ 
antly affected by certain tones and noises This painful pei- 
ception foi noises is a symptom which fi equently accompanies 
hemicrama, trigeminal neuialgia and a beginning oi devel¬ 
oped ceiebral affection Hypei esthesia acustica is, how- 

ovei, most often met with in acute and chronic affections of 
the middle eai and labyrinth, especially in the seveie form of 
otosclerosis In these cases the sensitunty foi noises is often 
dispioportionate to the distuibance of healing as it has fie- 
quently been found that when theie is complete deafness theie 
IS stdl hyperesthesia acustica ’’ 

Urbantschitsch,* piesenting a lathei compi ehensive casms- 
hc fiom the liteiature and fiom observations of his own, 
emphasizes differentiation between leal hypei esthesia acustica 
on one hand and a condition merely characterized by discom¬ 
fort and pain for loud noises and sounds on the other hand 
In these cases the increased sensitivity does not involve the 
acoustic nerve but the sensory nerves and only appears to be 
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changes m pupillaiy leaction, biadycaicha, labyiinthine 
toms and lengthening of bone conduction, as mention^ 
this authoi as occuiiing subsequent to cocaine iiistilP'^' 
cannot be i egai ded as signs sufficient foi indicating tvni 
muscle paialysis 

Infoimation legaiding the effect of locally applied coc 
on the stapedius leflex has not yet been piesented -iteu* 


EFFECT OF LOCAL ANESTHETICS ON S P P 


By the piesent studies the definite infoimatioii was 
tamed that cocaine insufflated into the Eustachian 
abolishes S P P The wiitei is not in the position to olTe 
definite explanation on the mechanism lesponsible foi t' 
effect Two possible modes of action may be consideied 

1 Cocaine causes anesthesia of the peiipheial neuial lece 
tois (of undeteimined location) lesponsible foi the pT ^ 
manifested in S P P u 


2 Cocaine inactivates the peiipheial neuial leceptois 

sponsible foi initiating the stapedius lefiev Pam sucU^^j 
as caused by stapedius paialysis when its contiactioii 
called foi, may piobably not appeal undei a condition 
such as not to necessitate the action of the muscle m ds {tjjj 
capacity as “tutoi labyiinthi” 

I f 

Futuie investigation may possibly leveal infoimation auou 
the influence of cocaine on the stapedius lefiex by duect obser 
vation thiough an open oi “optical” window 

In the wiitei’s opinion, investigations to this effect seem to 
be of consideiable impoitance A cleai cut undeistanding o^ 

all the factois lesponsible foi the mechanism of S P P j 

pieiequisite foi a possible clinical application of the piono- ^ 
phobia test 


Obsei vation of the piesence oi absence of direct and/or 
consensual leaction associated with oi without phonopm 
could piovide appiopiiate infoimation 
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Distuibed function of the muscle might not necessaiily be 
based on conspicuous neuiopathic conditions as in the case of 
Bell’s palsy, but possibly on myopathic changes as demon¬ 
strated by Wolff in cases of otoscleiosis 

Presence of phonophobia should nevei be neglected but 
rathei be regarded as an alaiming signal calling foi appio- 
pnate precautions Similaily, as paralysis of the oibiculaiis 
palpebrarum muscle demands aiiiificial protection of the eye¬ 
ball, phonophobia demands it for the inner ear 

Testmg for phonophobia appears advisable to be instituted 
as a loutine procedure m any case of Bell’s palsy Foi the 
duiation of the phenomenon, patients should be advised to use 
routinely some sort of sound protectors, particularly when 
exposed to strong acoustic stimuli by professional or circum¬ 
stantial factors 

It might also be justified to introduce the phonophobia test 
as a part of routine examinations performed by those respon¬ 
sible for the welfare of industrial workers and employees, and 
probably also by those working in induction boards of the 
armed forces 

Kato’s expeiiments demonstrating the rapid destruction of 
the cochlea when it is deprived of its muscular protectors 
should be kept in mind Inf ormative instructions and protec¬ 
tive measurements provided in time might possibly prevent 
irreversible damage 


SUMMARY 

Protection of the inner ear as the function of the stapedius 
muscle appears definitely proved 

Its paralysis is frequently associated with Bell’s palsy, and 
manifests itself by hypersensitivity for loud acoustic stimuli 
at the paralyzed side This phenomenon previously designated 
by terms such as “hyperacusis” and various other misnomers 
might more appropriately be called “phonophobia, as sug- 
Eested by the writer 
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activated by acoustic stimuli It may occui even m deaf peo¬ 
ple, paiticulaily when pioclucecl by sounds close to the bolder 
of the healing field Talking with loud voice into the eai of 
those patients pioduces a minoi auditoiy, but a distinct pain 
sensation ” 

One may easily conceive that in some of these conditions 
mentioned by Politzei and Uibantschitsch a latent stapedial 
dysfunction may possibly play a lole as a causative factoi 
(Pottei^^) 

In the wiitei’s opinion such a hypothesis when lestucted 
to the case of otosclerosis appeals to be based not merely on 
speculative grounds In this connection, attention may be 
called to the microscopical findings nr the middle ear muscles 
as obtained by D Wolff-* m four cases of otosclerosis In all 
foul cases these muscles appeared to be atrophic 

Correlation of the observations mentioned by Politzei and 
Uibantschitsch with the histological findings of Wolff lereals 
a new aspect for a potential conti ibution to the symptomatol¬ 
ogy of otosclerosis by methodical application of the phono- 
phobia test * 

It IS self evident that only systematic investigations per¬ 
formed on a large scale of normal and pathological cnises of 
all varieties can determine the value (if any) of this test as 
a procedure providing probable diagnostic support m e‘'se3 
of questionable otosclerosis 

U /is a Sign Indicating DiminiUied Natiual Piotection of Ho 
Innei Eai 

A positive phonophobia test might indicate loss oi dinima 
tion of the action of the stapedius muscle in its capacitr aa 
“tutor labyrinthi ’’ 


•In llu ^\rltcrs opinion rVolfts fln<llni,a rtprthint nlau a ’'y' 
a i>o»MlbU ixplunatlon of tin, «tlll ilLbatid "o' r.'m udl'* 

\\ lllltill uhlch him bocn shown to bo r ilhtr a pHtuilo n>pi.ncufli 
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Distuibed function of the muscle might not necessaiily be 
based on conspicuous neuiopathic conditions as in the case of 
Bell’s palsy, but possibly on myopathic changes as demon- 
stoted by Wollf in cases of otoscleiosis 

Presence of phonophobia should nevei be neglected but 
rather be regarded as an alaiming signal calling foi appio- 
pnate precautions Similarly, as paralysis of the orbicularis 
palpebrarum muscle demands ardaficial protection of the eye¬ 
ball, phonophobia demands it for the inner ear 

Testing for phonophobia appears advisable to be instituted 
as a routine procedure m any case of Bell’s palsy For the 
duration of the phenomenon, patients should be advised to use 
routinely some sort of sound protectors, particularly when 
exposed to strong acoustrc stimuli by professional or circum¬ 
stantial factors 

It imght also be justified to introduce the phonophobia test 
as a pai't of routine examinations perToimed by those respon¬ 
sible for the welfare of industrial workers and employees, and 
probably also by those working in mduction boards of the 
armed forces 

Kato’s experiments demonstrating the rapid destruction of 
the cochlea when it is deprived of its muscular protector's 
should be kept in mind Informative instructions and protec¬ 
tive measurements provided in time might possibly prevent 
irreversible damage 


SUMMARY 

Protection of the inner ear as the function of the stapedius 
muscle appears definitely proved 

Its paralysis is frequently associated with Bell’s palsy, and 
manifests itself by hypersensitivity for loud acoustic stimuli 
at the paralyzed side This phenomenon previously designated 
by terms such as “hyperacusis” and various other misnomers 
might more appropriately be called “phonophobia, as sug¬ 
gested by the writer 
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A case of unilateial deafness with Bell’s palsy and phono 
pliobia on the side of the deaf eai was obseived Studies for 
analysis of this paiadoxical phenomenon weie peifoimed ami 
some new infoimation obtained about the factois lespoiisible 
foi stapediopaialytic phonophobia 

The phenomenon became evident to be contiolled the 
joint presence of two factois Unimpaiied sensitivity of the 
ipsilateial middle eai stiuctuies and ummpaiied cochlear 
function of at least one eai Absence of either one of 
these two factois abolishes the phenomenon Tins statement 
appears supported by the results of studies peifoimed m 
another case of stapediopaialytic phonophobia with bilateral 
noimal heaiing 

Conditions in S P P on one hand aie compaied w'lth those 
significant foi thieshold of feeling and foi the stapedius 
reflex on the other hand 

Factors possibly lesponsible fox the effect of anesthesia on 
the stapedius leflex and on S P P. aie discussed and pliu's 
of investigation are outlined 

The possibility of practical applications of the phonophobia 
test IS discussed It might be helpful as a diagnostic support 
in the symptomatology of otosclerosis 

It also might represent a warning signal in cases of latent 
dysfunction of the stapedius muscle Adnnnistiation of an 
artificial innei eai protection in such cases might compensa e 
foi the insufficiency of the natrual “tutoi labyiintln 

Routine testing foi phonophobia appears advisable in an' 
case of Bell's palsy and wlrenever occupational oi ciicumsan^ 
tial exposuie to potential acoustic traumatization ca s o 
examination of the natuial innei eai protectois 
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FRANCISCUS SYLVIUS (FRANCOIS DE LE BOE), 

1614-1672 

Founder of latro-Chemistry, a Great Teacher of Medicine, and 
Rightful Father of the Sylvian Eponyms 

Walter A Wells, M D , 

Washington, D C 

Due to the fact that theie weie two gieat medical men of 
the past who boie the name of Sylvius, both distinguished in 
medical histoiy undei that name, theie is much confusion as 
to which IS intended to be honoied by the woid "Sylvian" 
applied to certain well-known anatomical stiuctures 

These eponyms being anatomical aie natuially of primarj’’ 
inteiest to the anatomist, but as they pertain to the brain 
they aie of likewise inteiest to all medical men concerned 
with this legion, especially the otologist, whose work com 
puses biain suigeiy 

The fii*st Sylvius was Jacques Dubois In English we isould 
call him “Jack Wood,” but he tianslated it into the Latin 
Jacobus Sylvius to indicate his dignified scholarship in keep¬ 
ing with the custom of the time 

His chief fame in medical histoiy is that he was the teaelier 
of the gieat Vesalius, with whom he enteied into a very undig 
nified controversy, calling him “Vesanus” meaning a fool 
because he questioned the authority of Galen 

The second Sylvius, whom we might designate Syhanus 
Secundus, was Francois de le Boe, a native of Hanau, Gei" 

Edltor’a \olo Thla ma rocol>cd in Laryngoacopo OIUco unil acctl'liJ 
publication Vprll 1 1319 
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FRANCISGUS SYLVIUS 

niany The family, however, was of Fiench exti action, and 
the family name in the beginning no doubt was also DuBois, 
the same as that of the first Sylvius 

It was, therefore, natural that on becoming a scholai he 
also should assume the same Latin name and so he became 
Franciscus Sylvius 

The fiist Sylvius fiourished in the sixteenth century, the 
second m the seventeenth Time enough has elapsed to enable 
commentatois to establish the authoiship of eithei oi both, 
but leference to modern medical dictionaries and histones 



JACOB SYLVIUS 


wi]] reveal that unceitainty and confusion as to the Sjlvi.in 
eponyms still peisist The piedoininant opinion is thej aro 
so-named in honoi of Jacobus, the fizst Sylvius 

That the ciedit has not been pzopeily given to Fianciscus, 
to whom as we shall show it cez'tainly belongs, is no doubt due 
to the fact that being anatomical tei ms, they wei e on the one 
hand natuzally attiibuted to the fizst Sylvius who ^\as a well 
known anatomist, while on the othei hand, the second 
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was so well kno\vn as the foundei of a new system of medi¬ 
cine, called latro-chemistry, that his eaily anatomical studies 
were completely overshadowed and forgotten 

The Sylvian eponyms aie as follows 

Syhian aqueduct, a passage which connects the tluid and 
fourth ventiicles of the biain, aqueductus cerebii 

tiylvuin fissuie, a deep naiiow sulcus oi depression, which 
divides the anterior and middle lobes of the biain on each 
side, fissui-a cerebri lateralis 

Sylvian fossa, a depression on the cerebral hemispheres, 
situated between the arms of the Sylvian fissure, it marks the 
location of the impoidant island of Reil, fossa ceiebn lateralis 

Sylvian line, a line on the surface of the skull which indi¬ 
cates the position of the Sylvian fissm e 

Sylvian point, the point of the Sylvian fissuie marking the 
division mto the antenor, ascendrj*^ and poster loi limbs, also 
a corresponding point on the surface of the skull 

Sylvian tiact, the region of the biain about the Sjdvian 
fissure 

Sylvian vein, a vein which runs along the Sylvian fissuie 
and crosses the hemisphere of the brain, vena cerebri media 

Sylvian ventricle, the fifth ventricle of the brain, cavum 
septi pellucida 

As well as we can learn the first description of what has 
Widely become known as the Sylvian fissuie appeared in a 
book entitled “Innstitutiones Anatomicae” by Kaspai Bai- 
tholm, published at Leyden m 1641 

I^spar Bai-tholin was the first of a Danish family famous 
as anatomists This work was not published during his life¬ 
time but under the editorship of his son Thomas several years 
after his death 



908 


WELLS FRANCISCUS SYLVIUS 


Thomas at the time he was called on to bung out this woik 
was a young man of 23, who had not yet taken up the pio- 
lession of medicine 


Realizing that he was not sufficiently equipped foi the task, 
he called to his assistance his fnend Fiancois de le Boe, two 
yeais his senioi and a lecent giaduate of medicine at the 
Univeisity of Basle 

Fiancois at this time was occupied almost solely with the 
science of anatomy and was giving lectuies to students on 
the subject His special inteiest was anatomy of the biaiii 
in which he was studying m a piactical mannei by painstak¬ 
ing dissections 


Included in the woik is a biacketed contiibution desciibing 
the anatomical configuiation of the biain signed F S — 
which initials the editoi identifies as lefeiiing to Fianciscus 
Sylvius 


In 1668 theie appealed in London an English tianslation 
of this Latin volume undei the title "Bartholin’s Anatonij 
fiom the piecepts of his fathei and the obseivations of all 
modem anatomists togethei with oui own," etc 

In this edition Thomas Baithohn wiites “The windings of 
the biain I fiist learned fiom Fianciscus Sylvius" and then 
goes on to give a desciiption of them, in language which prac 
tically duplicated the biacketed contiibution signed F S, in 
the oiiginal woik — as above mentioned 

In his own book, entitled "Disputationes Medicarum” pub¬ 
lished in 1663, Sylvius has given us the following desciiption 
of the fissuie 

“The whole suiface of the ceiebium is eveiywhere quhe 
deeply maiked by gyii, similai to the convolutions of the 
small intestine and especuilly by a notable fissiuc oi liiatib 
beginning at the loot of the eyes (optic tracts), passing 
backward along the temple above, not fuithei than the rooh 
of the medulla (ciura corebii) and dividing the ceiebium on 
eithei hand, with an uppei much laigei part and a lo'^*-’’* 
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smallei one, which gyii ocuiiing the whole length and depth 
of the fissure — I may even say with the beginnings of lessei 
gyii at the veiy uppei ends of the loot ” 

How soon and to what extent the fissuie came to be called 
Sylvian in honoi of Franciscus we do not know, but ceitamly 
to some extent in the yeai 1774 when Hallei in his “Biblio¬ 
theca Anatomica” wiote “Fianciscus de le Boe desciibed the 
fissiue which beais the name of its discover ei ” 

Othei parts contiguous and ielated to the fissuie came as a 
natuial development theieaftei to be called Sylvian, even 
though this authoi may not have oiiginally desciibed them 

We have a cleai cut instance of this in the naming of the 
Sylvian arteiy by Vicq d' Azyi in his “Blanche Anatomique,” 
Pans, 1786, Vol III 

On page 57 he wiites lefeiiing to the arteiy, “Its volume 
IS a little moie than that of the anteiioi bianch I have given 
to it the name Sylvian aiteiy because it luns into the fossa 
of that name The Sylvian arteiy divides usually into thiee 
Pnncipal blanches of which the middle is placed in the bottom 
of the fissure that Sylvius de le Boe has desci ibed ” 

We believe that the above cannot be consideied othei than 
conclusive documentaly evidence that to Fianciscus Sylvius 
belongs the honoi of having fiist desciibed the Sylvian fissure 
^ad incidentally of fatheiing the othei Sylvian eponyms 
closely 1 elated theieto 

Some question might be laised as to the so-called Sylvian 
aqueduct on the giound that this pai-ticulai stiuctuie had 
been pieviously mentioned by the eailiei Sylvius 

It is tiue that Jacobus noted the fact that a small canal 
axists in the biain connecting the third and fourth ventiicles, 
but the observation was not oiiginal with him It had been 
pieviously observed by others, among them Aiantuius Beien- 
Sanus, Oiibasius and even by Galen, furthermoie, the teim 
aqueduct was nevei used by Jacobus (See Di Fiank Bakei’s 
excellent papei entitled “The Two Sylviuses,” Johns Hopkins 
flospital Bulletin, 1909, XX, 331 ) 
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-ittef of Pianciscus Svivius in 

<iisp“aneLof ‘“’f ’>“t ba misinteipiotal as ., 

he toidn o? f f‘i'*^*' ™““ '“a tee.ve.1 fioii, 

m wZl. « i T a This IS due to the bad lielit 

m which that sturdy old sixteenth centuiy anatomist stands as 
the uncompiomising champion of Galenism 

himself, but foitunately foi medicine, lie 
naa a famous pupil who opposed him 


Vesahus had the coinage to be one of the fiist to cliallenge 
the infallibility of Galen and the genius to piove his c.nse As 
a lesu he became the gieat heio in medical Instoi} tlic 
jax w 10 defied the lightning ox the Piometheus who stole 
file fiom the heaven and biought it down to eaith foi man’s 
use, theiefoie, those who weie opposed to him have been 
disci edited and maligned 


In the aciimonious contioveisy which ensued between pupil 
and his foimei teachei, the lattei sometimes went to a luiitu- 
lous extieme, as foi example when it was plainly shown to 
him that Galen had wiongly desciibed ceitam anatomical 
paits, he leplied that Galen was light and man had changed 
since his time 


On the othei hand, Vesahus was unfaii, unjust, and when 
he asseited that Sylvius could not know human anatonu, 
because he nevei dissected the human body, he was appaieiitb 
downiight untiuthful 

Commentatois geneially have lepeated the statement of 
Vesahus, but evidence to the contiaiy appeal s in quotation 
which Di Bakei has supplied us fiom the wutings of Jaco¬ 
bus "You would do well to dissect the bodies of those who 
have died of some disease in oidei that by lecognizing the 
cause of the malady you may tieat othei s wisely Do not 
dissect only bodies of men but also those of monkeis and 
othei animals similai to man Yet I will lecommend at lir^t 
that you woik only upon human bodies, thus you wull obtnn 
a piofound knowledge of the diffeient paits wdiich joii can 
apply m dissecting othei animals 
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“Now many do not like at fiist to Mev the dissection of 
men, and cannot enduie it without gieat distuibance of nund 
Notwithstanding this, they ought if they can to accustom 
themselves from the very beginning to look diligently at the 
body of man as it is being dissected and then to perfonn the 
dissection with their own hands ” 

If Jacobus Sylvius was such a pooi teachei as Vesalius 
would have us beheve, it is stiange that he should ha\e 
remained foi two years as one of his pupils Another famous 
pupd who appaiently appieciated him was the gieat Seivetus, 
the man who bj’’ his discovery of the lessei cii dilation antici¬ 
pated Di Harvey 

Jacobus came of such a poor family they iveie not able to 
afford much for his education 

He began teachmg in Pans befoie he had received his 
medical degree, but he had m a short time such a great fol- 
lowmg of students that the regents of the University of Pans 
took steps to prevent his holding class 

UTien this happened, out of his sainngs he went to the 
University of Montpelier and received a degree there at the 
nge of 53 He then returned to Pans and became professor 
of Anatomy at the Umversity of Tiegmer 

Here pupils flocked to Irim from all over Europe and his 
classes are said to have reached as high sometimes as 500 

So much for Sylvius Primus Let us now letmui to the 
particular subject of this sketch, Sylvius Secundus — or as he 
m generally called, Franciscus Sylvius 

Francois de le Boe came of a French Huguenot family 
which fled France to escape persecution 

His grandfather, the emigre, had a son Isaac who mained 
Anne de la Vignette of a good French family of Cambna Of 
this marriage came Francois who when he was old enough 
was sent to school in Sedan, a French pioxnncial town where 
the Huguenots were tolerated 
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The family weie in good cucumstances and his education 
was accoxdmgly bioad and thoiough 

Aftei a couise of study in which chief attention was Cen¬ 
tex ed on physics, botany, and zoology he set on a tom of 
txavel consideied in those days as indispensable to the com¬ 
plete education of a young gentleman 

He spent sometime in Pans and othex seats of leaiiiing, 
including Basle, Switzeiland 

Heie he enxoiled at the Univeisity fox a couise in medicine 
and gxaduated in 1637 , at the age of 23 

He continued in xesidence in Basle fox the following yeai 
ox so and might have xemained longex, but his fathex desned 
him to letuin and set up fox pxactice at his home town of 
Hanau 

In a shoit time, howevex, he again felt the iiige to seek, an 
atmospheie of learning, and he decided to go to Leyden This 
Dutch city had been gi owing consideiably in impoitanco as 
a medical centei, especially fox the teaching of anatomy 

This was foi two leasons one, that most of the Italian 
schools had imposed lestiictions which excluded noii-Catlio- 
hcs, the othei, that Holland was moie hbeial than neighbor¬ 
ing countiies in the mattex of human body dissection 

At Leyden, Sylvius entered enthusiastically in the study of 
anatomy and, as we have noted, made in the veiy beginning 
of his caieei obseivations that stamp him as one of the sev¬ 
enteenth centuiy pioneeis in that science 

Young de le Boe liked leseaich woik and he no doubt ^*>5 
flatteied to be called by a member of the Baitholin faniih to 
assist in publishing the works of the gieat Kaspai, however, 
his family and friends urged him to engage in piivafe piac 
tice, and the best place for that accoiding to all accounts was 
the thiiving metiopohs of Amsterdam, which was at the same 
time a great centei foi men inteiested in science and philos 
ophy, as well as medicine 
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His success as a piactionei was immediate and veiy gieat, 
m fact, he is said to have taken the city as it were by stoim 
Not only was it at once appaient that he was a young man 
of wide mfoimation and extiaoidinaiy intelligence, but also 
that he had an engaging peisonality He was of stiikmgly 
handsome face and figuie, with a fiank, sinceie expiession 
and pleasing manners 

He became the most sought aftei practitionei of the city, 
and his consultation looms became the gatheiing place of 
the wealthy, the fashionable and the learned, but his popu¬ 
larity was not ivith these alone he was equally populai with 
the poor and the less favoied, for his sympathy foi the sick 
extended to all classes, and to those too pool to pay he gave 
his sei-vices free Then, as today, it is usually the man who 
has the most to do who will some way find time to do more, 
and Sylvius, notwithstanding the insistent demands of a flour¬ 
ishing piivate piactice, managed to find extra time to devote 
to the fundamental pioblems of medicine 

Ever since his student days at Basle he had been much 
interested in some aspects of the doctiine piopounded by the 
Helgian philospher-physician, Jean Baptiste von Helmont 

This doctrine was a stiange mixture of sound scientific 
principles and wend, meamngless mysticism 

Von Helmont was an asute observei and a caieful expeii- 
menter, but he was also a firm believei in alchemy, astio ogy 
and other vagaries 

He believed all the processes of the living bodies were the 
direct result of feimientation due to chemical action, and that 
these changes could be brought about only through the influ¬ 
ence of a certain subtle spirit which he called “aicheus or 
“bias ” 

There was a special archeus for each separate organ, and a 
general overseeing (archeus influx) for the whole body 

The seat of the soul (anima sensitiva), he located in the 
pit of the stomach 
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Sylvius adopted the idea of fei mentation as the impoit.int 
phenomenon of body change, but he iejected the idea of tlie 
aicheus as implementing agent 

He believed that the chemical piocesses of the living boch 
weie no diffeient fiom those in inanimate mattei and he pio- 
ceeded to concoct a scheme foi ti eating disease based on the 
chemistiy of the laboiatoiy 

Sylvius must have seen much of anothei lesident of Amstei- 
dam who was likewise engaged m the study of the fundainen- 
tals of the living body, and who is legaided as one of tiie 
foundei of a new system of medical tieatment 

Descaites had come fiom Fiance to live in Amsteidam as 
a voluntaiy exile and continued to leside theie the leniamdci 
of his life Although not a physician, he consideied the studs 
of the woiking of the living body as an impoitant biancii of 
his philosophy He piacticed dissection wiote a woik on 
physiology and was much quoted by the adlieients to tliat 
school of medical piactice known as latio-physics It would 
have been bettei, howevei, if he had confined himself to pme 
philosophy and left medicine to those bettei veised m that 
subject 

He opposed Haivey’s theoiy of the ciiculation and held that 
the lieait wms nieiely the souicc of the body heat Among 
othei eiiois which he piopagated was the idea that the noises 
weie hollow and conveyed a juice (succus neiveils) "1"^' 
was lesponsible foi motion and sensation Diffeiuig mm 
Von Helmont, he placed the seat of the soul in the little P'U 
sized oigan of the biain known as pineal gland 

On the othei hand, his philosophy is piofound, and his ' oih 
on the subject of optics was of the highest value and Ian 
tiue foundation of that science 

In 1658, Sylvius vms called to assume the chan of medicni'- 
at the Univeisity of Leyden 

He hesitated a long while befoie leaving, and svlieii Im 
finall> decided to accept, his depaitiue fiom Amstci am ss, 
a cause of gloom and legiet thioiighout the cits 
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While this was an ovei-simplification of the complexities of 
body chemistiy, it, neveitheless, was useful in tuining medical 
thought away fiom the old humoial doctiine and into a path 
which was to lead eventually to a fiuitful field of lesearcli 

He devoted much attention to the physiology of digestion, 
and lecognized in the secietion of saliva an impoitant factoi 
in the fiist stage of this piocess, it was seen as giving use to 
a feimentation, pioducing the fiist change in the food, to be 
followed by othei fei mentations bi ought about by the bile and 
the paneleatic juices 

He followed up Stensen’s discoveiy of the paiotid duct in 
sheep by demonstiating its presence in man 

He recognized the fact that while some glands had ducts, 
there were others which were ductless, and he employed the 
terms conglobate and conglomerate to distinguish between 
two types of glands, which later came to be designated as 
simple and compound 

There is also to his credit two oiiginal observations m the 
domain of neurology 

He was the first to differentiate between thermal and tactile 
sensation, and he was the first to make a distinction between 
continuous muscular tremor and that which was initiated b\ 
voluntary movement (the so-called intentional tremor) 

In the line of pathology he made an outstanding contribu 
tion — one which alone should entitle him to a high place m 
the annals of medical achievement it was he who first e 
scribed the tubeicles of the lung He observed their progress 
into the formation of cavities and he grasped their relation 
ship with the disease then called phthisis 

He wrote “I moie than once found laige and small 
cles which on section were found to contain pus I be it' 
that these tubercles became purulent and are changed la o 
cavities which are lined with their membranes In t 
tubercles I hold that not infrequently phthisis has its origin 
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In Sylvius’ day veiy little scientific attention uas given to 
diseases of childien These weie foi the most part discussed 
only in pamphlets gotten out by chailatans foi the exploi¬ 
tation of the laity In “De moiibus infantum” published in 
Amsterdam, 1674, Fianciscus Sylvius made one of the first 
attempts to present what might be called scientific consider a- 
hon of the subject 

A few years latei there appeared m London an English 
translation of the treatise, which unfortunately was not alto¬ 
gether flee of some commercial coloring 

Sylvius recognized better than most men of his time the 
delicate nature of a young child’s constitution, and he advised 
3gainst drastic drugging then much employed and lecom- 
niended instead the use of vei*y mild remedies He especially 
favored the volatile spii its He suggested the use of ai omatics 
for whooping cough Incidentally, he was opposed to excessive 
bleeding in all cases, adults as well as children 

Sjdvius was early among the great authorities to recognize 
the sigmficance of the theory of the circulation of the blood 
3s propounded by Harvey 

He made experiments on his owm account which tended to 
confirm it, and it was largely through his influence that it 
was accepted in Holland sooner than in othei European 
countries . 

Pei haps that for which more than anything else he deserves 
the plaudits of posterity was his pioneering in clinical 

instruction 


During the Hippocratic era it had been a custom for some 
phjsicians who were teachers to take a group of students on 
their rounds to see patients 

Some of these patients have revealed this fact m telling us 
how even worse than the illness 'was the thumping and maul¬ 
ing they received at the hands of the young medical gieen- 
hoi-ns who folloived at then doctors heels 
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Rhinology in children, resume of and 

COMMENTS ON THE LITERATURE FOR 1948 

D E S WISHART, il D , 

Toionto, Canada 

The outstanding event of the jeai undei le^^ev\ is the 
commencement of the expeiiment of medicine as a planned 
economj m Gieat Britain In Ameiica foices aie ^\olklng 
towaid a similar expeiiment The paucitj of aitides on 
rhinologj m childien fiom acioss the Atlantic is extieme, is 
this one of the unfoieseen effects of the ne^^ scheme’ In 
America, theie is \eiy little in the special journals to show 
that thought is being gi\ en as to w hat the effect of the mipact 
of the aiiangement wull be on oui specialty 

The articles stiictly limited to oui subject in oui own joui- 
aals are none too many Some Iea^e the impiession that the 
scientific qualitj of medical practice is in some w a^ dependent 
on the part pla\ ed bj the laboi atoiw Some show too gi eat a 
1 chance on technique Some show a leveience foi a laige 
bibliography A deficiencj of ciitical attitude is general On 
the whole, jour ie\’iewei is struck bj a lack of eridence of 
intellectual effort To offset these impanments, ai tides closelj 
iclated to our subject hare been included, and wheieiei pos- 

Edltors Note This ms rece^^ed In Larv nsoscope Office and accepted for 
Publicatiol Aus 1 1349 
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While this was an ovei-simplification of the complexities of 
body chemistiy, it, neveitheless, was useful in tinning medical 
thought away fiom the old humoial doctiine and into a patli 
which was to lead eventually to a fiuitful field of lesearcli 

He devoted much attention to the physiology of digestion, 
and lecognized in the secietion of saliva an impoitant factor 
in the fiist stage of this piocess, it was seen as giving use to 
a feimentation, pioducing the fiist change m the food, to be 
followed by othei fei mentations bi ought about by tlie bile and 
the paneleatic juices 

He followed up Stensen’s discoveiy of the paiotid duct in 
sheep by demonstiating its piesence in man 

He lecognized the fact that while some glands had ducts, 
theie weie othei s which weie ductless, and he employed the 
teims conglobate and conglomeiate to distinguish between 
two types of glands, which latei came to be designated ns 
simple and compound 

Theie is also to Ins ciedit two oiiginal obseivations m the 
domain of neuiology 

He was the fiist to differentiate between theimal and tactile 
sensation, and he was the fiist to make a distinction between 
continuous muscular tiemoi and that which was initiated b) 
voluntary movement (the so-called intentional tremoi) 

In the line of pathology he made an outstanding contribu¬ 
tion— one which alone should entitle him to a high place m 
the annals of medical achievement it was he who first e- 
scxibed the tubercles of the lung He observed their progress 
into the foimation of cavities and he grasped their ielation 
ship with the disease then called phthisis 

He wrote “I more than once found large and small 
cles which on section were found to contain pus I be ie\c 
that these tubeicles became purulent and are change lu ^ 
cavities which are lined with their membranes In 
tubeicles I hold that not infrequently phthisis has its origin 
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In S\l\aus’ day veiy little scientific attention A\as given to 
liseases of cluldien These weie foi the most part discussed 
inlv in pamphlets gotten out by chailatans foi the exploi¬ 
tation of the laity In “De moiibus infantum” published in 
Amsterdam, 1674, Fianciscus SyUnus made one of the first 
attempts to piesent what might be called scientific consider a- 
hon of the subject 

A few years later there appeared in London an English 
translation of the treatise, which unfortunately was not alto¬ 
gether free of some commercial coloring 

Sylvius recogmzed better than most men of hrs time the 
dehcate nature of a young clnld’s constitution, and he advised 
against drastic drugging then much emplojed and recom¬ 
mended instead the use of very nuld remedies He especially 
favored the volatile spirits He suggested the use of ai omatics 
for whooping cough Incidentally, he was opposed to excessive 
bleeding m all cases, adults as rvell as children 

Sjlvius was early among the great authorities to lecogmze 
the sigmficance of the theorj' of the circulation of the blood 
as propounded by Harvey 

He made experiments on his orvn account which tended to 
confii-m it, and it was largely through his influence that it 
was accepted in Holland sooner than in other European 
countries • 

Perhaps that for which more than anj-thing else he deseiwes 
the plaudits of posteiitj was his pioneering in chnical 
insti uction 

During the Hippocratic eia it had been a custom for some 
physicians who were teacheis to take a group of students on 
then rounds to see patients 

Some of these patients have revealed this fact m telling us 
how even w orse than the lUness w as the thurapmg and maul¬ 
ing they received at the hands of the young medical green¬ 
horns who followed at then doctoi"’s heels 
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Bedside teaching, howevei, went out of fashion and for 
many centuries only didactic methods prevailed 

There had come of late a slight revival of the clinical 
approach in some of the Italian universities 

It received no encouiagement, howevei, in the severe scho¬ 
lastic legime of either Fiance oi England 

Sylvius was the first to intioduce it anywhere north of the 
Alps 

It was a modest beginning — a small infiimaiy of a dozen 
01 so beds — but was a very important one Leyden was 
beginning to enjoy under Sylvius a kind of fame which 
leached its zenith undei his successor, Boeihaave, w'ho, con¬ 
tinuing and enlarging this piactice, made it the leading center 
foi clinical instiuction of all Europe 

Wilting 111 1664, Sylvius said ‘T have led my pupils b\ 
the hand to medical practice, employing a method unknown 
at Leyden oi perhaps anyAvheie else, that is, taking them 
daily to visit the sick in public hospital Thei e I have put the 
symptoms of disease before then eyes, have let them then 
hear the complaints of the patient and have asked then opin¬ 
ion as to the cause and rational treatment of each case and 
the reasons for then opinion Then I have given them nn 
own judgment on every point Together with me tliev ha\e 
seen the happy results of treatment when God has granted to 
oui cases a lestqiation of health oi they have assisted m 
examining the body when the patient has paid the inevitable 
tribute to death ” 

An admiring contempoiaiv Schact has thus desciibed lus 
methods 

“Wlien he came with his pupils to the patient and began to 
teach he appealed completely in the dark as to the cause o 
nature of the affection the patient was suffering from 
at first expressed no opinion of the case 

“He then began by questions out to diffeient nienibeia of 
his audience to fish out eveiything and finally united the a^^> 
discovering in this mannei a complete picture of the i^^ 
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m such way that the students leceived the impiession that 
they themselves had made the diagnosis and not learned it 
fiom him ” 

To what position in the histoiy of medicine shall Fianciscus 
Sylvius be assigned’ 

Sn Michael Fostei in his classical woik, “Lectuies on the 
History of Physiology,” has expiessed the opinion that he 
was to be consideied as a veiy able expositoi of the facts, 
but not a gieat leasonei 

Exception may well be taken, howevei, to this opinion of 
Foster on the giound that he was not altogethei a competent 
judge 

What bettei proof of this than his statement that it was 
Dot Fianciscus but his piedecessoi Jacobus who deserves the 
honoi of being legaided as the discoveiei of the Sylvian 
fissure’ 

Fianciscus did, as we have pointed out, make worthwhile 
oiiginal obseiwations in anatomy, chemistry, physiology, path¬ 
ology and therapeutics 

His views, of course, in the light of modem knowledge were 
Dot in all points pei'fect, but they were generally ahead of 
his day, and in some respects remarkably progressive and 
Diodern 

It IS especially notewoi’thy that when defective they were 
leading m the right direction 

In chemistry his ideas of alkalis and acid led to the intro¬ 
duction of many valuable mineral salts, in physiology his 
idea of the role of fennentation m the process of digestion 
led to the discovei'y of important enzymes 

Especially do we stress the fact that the early studies in 
anatomy made by Franciscus Sylvius have generally been 

overlooked 

Certainly, true justice cannot be done his reputation unless 
he be given the credit he so clearly deserves of being recog¬ 
nized as the legitimate father of the famous Sylvian anatomi- 
iial eponyms 
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JOINT MEETING SOUTH CAROLINA SOCIETY OF 
OPHTHALMOLOGY AND OTOLARYNGOLOGY 
AND NORTH CAROLINA EYE, EAR, NOSE 
AND THROAT SOCIETY 

The joint meeting of the South Caiolina Society of Ophthal 
mology and Otolaiyngology and the Noith Caiolma Eje, Eai, 
Nose and Tin oat Society will be held at Hotel Poinsett, 
Gieenville, S C, Sept 12 thiough Sept 15 The following 
piogiam will be piesented 

Di A D Ruedemann, piofessoi of ophthalmology, W.niie 
Univeisity, Detioit, Mich 

1 The DifFeiential Diagnosis Between Unilateial and Bilat¬ 
eral Oculai Protrusion 

2 The End-Results with New Radium-D Applicatoi in 
Comparison to Radon 

3 Ocular Manifestations of Allergy 

Dr Peter C Kionfeld, department of ophthalmology, lUi 
nois Eye and Ear Infirmary, University of Illinois, Chicago, 
Ill 

1 Differential Diagnosis of Acute Glaucoma 

2 Prognosis of Retinal Detachment 

3 Newer Drugs in Ophthalmology 

Dr Rudolph Aebli, professor of ophthalmology, New 'ioiA 
University, Bellevue Medical Center, Post-Giaduate Meiica 
School, New York, N Y 

1 The Relationship of Muscle Imbalances to the Palpchral 
Aperture and Pseudo-Ptosis 

2 Principles of Ocular Muscle Surgery 

3 Congenital Muscle Anomalies 
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Di Call C Johnson, associate, depai-tment of ophthalmol¬ 
ogy, Harvaid Umversity, Boston, Mass 

1 Suigical Treatment of Ptosis 

2-3 The Diagnosis and Suigical Tieatment of Glaucoma 

Dr Pieston C Iveison, New Yoik, N Y 

1 Neoplasms of the Lip, Nose and Eyelid and Plastic Re- 
pan of the Lesions 

2 Congemtal Defoimities of the Face 

Dr Louis H Clerf, Philadelphia, Pa 

1 Cough Viewed fiom Otolaryngologic Standpoint 

2 Paialysis of Larjmx Suigical Tieatment 

3 Malignant Neoplasms of Laiynx 

Di Kenneth M Day, Pittsbuigh, Pa 

1 Clinical Management of Deafness 

2 Memeie’s Disease 

Di Russell A Sage, Indianapohs, Ind 
1 Diseases of the Mouth and Tongue 

South Carolma Society of Ophthalmology and Otolaryngol¬ 
ogy President, Di Pieiie G Jenkms, Vice-Piesident, Dr 
Murdock Walker, Secietary-Tieasurer, Di Roderick Mac¬ 
donald 

North Carohna Eye, Ear, Nose and Throat Society Piesi- 
dent. Dr James Hainll, Vice-Piesident, Dr G M Billmgs, 
Secretary-Treasurer, Dr MacLean B Leath 

For further infoimation, address Dr Roderick Macdonald, 
Secretary, South Carohna Society of Ophthalmology and Oto¬ 
laryngology, Rock Hill, S C , or Di MacLean B Leath, Sec¬ 
retary, North Carolma Eye, Ear, Nose and Throat Society 
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SECOND PAN AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY AND 
BRONCHOESOPHAGOLOGY ~ 
MONTEVIDEO-BUENOS AIRES, JAN 8-15. 1950 

EXECUTIVE COMMITTEE 
Piesident Pi of Justo M Alonso 

Vice-Piesidents Pi of Elms Regules, Di Juan Cailos Munjo, 
Pi of Juan Cailos Oieggia 

Secietaiy Geneial Pi of Pedio Regules 

Secietaiy of Intel loi Pi of Hectoi Rebagliatti 

Secietaiy of Exteiioi Di Julio Cesai Baiani 

Secietaiy of Exhibit Di Eniique Apolo 

Secietaiy of Publicity Di Jaime Sala Lopez 

Tieasuiei Di Albeito Santoio Vecino 

Assistant Tieasuiei Di Juan Cailos Munyo, Ji 

Delegate in Aigentine Republic Pi of Juan Manuel Tato 

Delegate in Mexico Di Ricardo Tapia Acuna 

Delegate in Cuba' Di Pedio Hernandez Gonzalo 

Delegate in the USA and Canada Di Chevalier L 
Jackson 

An interesting and mstiuctive piogiam has been ai ranged 

Subscription—?10, oi its equivalent in Uiuguayan mone> 

The following week (Jan 16-21) there will take place m 
Montevideo and Buenos Aiies, operative demonstrations for 
those who wish to attend 

Travel arrangements should be made immediately through 
Thomas Cook & Sons oi Pan American Airways 

All those interested in attending this Congress should com¬ 
municate at once with the delegate in the USA and 
Dr Chevalier L Jackson, 3401 North Broad Street, Philo 

delphia 40, Pa 
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JULY 1, 1949 


HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

As of February 1, 1949 

Acousticon Model A-lOO 

Manufacturer Dictograph Products Corp, 580 Fifth Ave New York 19, 
N Y 

Aurex (Semi-Portable) , Aurex Model C-B, Model C-A, Model 
F and Model H 

Manufacturer Aurex Corp, 1117 N Franklin St. Chicago Ill 

Beltone Mono-Pac, Beltone Haimony Mono-Pac, Beltone Sym- 
phonette 

Manufacturer Beltone Hearing Aid Co, 1450 W 19th St. Chicago 111 

Dysomc Model 1 

Manufacturer Dynamic Hearing Aids, 43 Exchange PI, New York 6, 
N Y 

Electroear Model C 

Manufacturer American Earphone Co, Inc. 10 East 43rd St,, New 
York 17 N Y 

Gem Heanng Aid Model V-35 

Manufacturer Gem Ear Phono Co, Inc, 50 W 29th St. New York 1, 
N Y 

Maico Type K, Maico Atomeer 

Manufacturer Maico Co Inc , North Third St., Minneapolis, Minn 


Hears Aurophone Model 200, 1947—Mears Aurophone Model 
98 

Manufacturer Mears Radio Hearing Device Corp, 1 W 34th St, New 
York, N Y 

Micromc Model 101 (Magnetic Receiver) 

Manufacturer Micronic Co, 727 Atlantic Ave Boston 11, Mass 
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Miciotone T-3 Audiomatic, Miciotone T-4 Audiomatic, Micro¬ 
tone T-5 Audiomatic 

Manufacturer Microtone Co, 4602 Nicollet Ave, Minneapolis 9 Minn 

National Cub Model, National Standaid Model, National Star 
Model 

Manufacturer National Hearing Aid Laboratories 815 S Hill St Los 
Angeles 14, Calif 

Otaiion Model A-1, Otaiion Model A-3, Otaiion Models A-1 J 
and S, Otaiion Model E-1, Otaiion Model E-IS, Otarion 
Model E-2, Otaiion Model E-4 

Manufacturer Otarion Hearing Aids, 159 N Dearborn St, Chicago 111 

Paiavox Models VH and VL, Paiavo\ Model XT, Paraiox 
Model XTS, Paiavox Model Y (YM, YC and YC-7) 

Manufacturer Parapbone Hearing Aid, Inc 2056 E 4th SL, Cleveland 
Ohio 

Piecision Table Hearing Aid 

Manufacturer Precision Electronics Co, 850 W Oakdale Chicago 14 
Ill 

Radioeai 45-CM, Radioeai Model 45-M-magnetic an conduc 
tion leceivei, Radioeai Model 45-M-magnetic bone con 
duction leceivei, Radioeai Peimo-Magnetic Uniphone, 
Radioeai Peimo-Magnetic Multipowei—lepoit not \et 
published 

Manufaciurer E A Mvers &. Sons 306 Beverly Rd Mt. Lebanon Plto 
burgh Pa 

Ravox (Semi-Portable) 

Manufacturer Zenith Radio Corp, 6001 W Dickens Ave Chicago 

Silvei Micionic Heaiing Aid Model 101, Silvei Micronic Hear¬ 
ing Aid Models 202M and 202C 

Manufacturer Micronic Corp , 101 Tremont St Boston 8 Mass 

Sonotone Audicles No 530, No 531 and No 533 Sonotonc 
Model 600, Sonotone Model 700, Sonotone Model Juo 

Manufacturer Sonotone Corp Elmsford N 1 
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Superfomc Hearing Aid 

Manufacturer American Sound Products Inc 2454 S Michigan A\ e 
Chicago HI 

Televox Model E 

Manufacturer Televox Mfg Co 117 S Broad St Philadelphia i, Pa 

Telex Model 22, Telex Model 97, Telex Model 612, Telex 
Model 900, Telex Model 1020, Telex Model 1550 

Manufacturer Telex Inc Minneapolis 1 Minn 

Tonemaster Model Royal 

Manufacturer Tonemasters Inc. 1627 Pacific Ave, Dallas 1 Tex 

Trimm Vacuum Tube No 300 

Manufacturer Trimm Inc 400 W Lake St. Libertyville Ill 

Unex Model “A”, Unex Midget Model 95, TJnex Midget Model 
110 

Manufacturer Xlchols <t Clark, Hathome Mass 

Vacohte Model J 

Manufacturer Vacollte Co 3003 N Henderson St. DaUas 6 Tex. 

Western Electric Orthotronic Model, Western Electiic Model 
63, WesteiTi Electric Model 64, Western Electiic Models 
65 and 66 

Manufacturer Western Electric Co Inc. 120 Broadway New York 5 
N Y 

Zenith Radiomc Model A-2-A, Zemth Radiomc Model A-3-A, 
Zenith Radiomc Model B-3-A, Zenith Model 75 

Manufacturer Zenith Radio Corp 6001 Dickens Ave Chicago Bl 
All of the accepted hearing devices employ vacuum tubes 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Philip E Meltzer, 20 Charlesgate, West Boston 15, Mass 
Secretary Dr Gordon D Hoople, Medical Arts Bldg, Syracuse 3 N \ 
Meeting Mark Hopkins Hotel, San Francisco, Calif, Maj, 1950 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Ralph A Fenton, 906 Medical Arts Bldg, Porthnd, Ore 
Secretary Louis H Clerf. 1630 Locust St., Philadelphia 2, Ba 
Meeting Mark Hopkins Hotel, San Francisco, Calif, May, 1950 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Robert C Martin, 384 Post St, San Francisco 8, Calif 
Secretary Dr G Stewart Nash, 708 Medical Arts Building, Rochester, 
N Y 

Meeting Mark Hopkins Hotel, San Francisco, Calif, May, 1950 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

Eastern Section, Hotel Statler, New York, N Y, Jan 5, 1950 
Council Meeting, Hotel Statler, New York City, Jan 6, 1950 
Combined Meeting Southern and Middle Sections, Peabodi Hotel, 
Memphis, Tenn , Jan 16 17, 1960 

Western Section, Medical Society Buldlng, Los Angeles, Calif, Jan 21 
22, 1950 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Fletcher D Woodward, 104 E Market SL, Charlottes 
ville, Va, . 

Secretary Dr James M Robb, 641 David Whitney Bldg Detroit, * 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Conrad Behrens. 35 E 70th St, New York ^ . 

President Elect Dr J Mackenzie Brown, 1136 W 6th SL. Loa ^ dB>- 

Executive Secretary Dr William L Benedict Mayo Clinic. Rochester 
Minn 

Meeting Palmer House, Chicago Ill, Oct 9 14, 1949 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Rea E Ashlej" 3S4 Post Sl San Francisco, Calif 

Secretarv Treasurer Dr Joseph Hampsey, S06 Mav Bldg Pittsburgh 22 
Pa. 

PAN AMERICAN ASSOCIATION OF OTO-RHINO LARYNGOLOGY 
AND BRONCHO ESOPHAGOLOGY 

President Prof. Justo Alonso 

Secretary Dr Chevalier L. Jackson 255 S 17th SL Philadelphia Pa. 
Second Pan American Congress of Oto-Rhino-Laryngology and Broncho. 
Esophagology Montevideo, January 195(1 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr LeRoy A. SchaU 243 Charles Sl Boston Mass 
Secretary Dr Edwin X Broyles, 1100 N Charles SL Baltimore 1 Md 
Heeling Mark Hopkins Hotel San Francisco Calif May 1950 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 
^’resident Dr Warren A. Wilson. 

Secretary Treasurer Dr Victor GoodhllL 

Chairman of Section on Ophthalmology Dr George Landegger 
Secretary of Section on Ophthalmology Dr Harold B Alexander 
Chairman of Section on Otolaryngology Dr AJden H. Miller 
Secretary of Section on Otolaryngology Dr Leland R. House 
I’lace Los Angeles County Medical Association Bldg 1925 Wilshlre 
Blvd., Los Angeles C alif 

6 PAL, fourth Monday of each month from Sep'ember to May 
Inclusive. 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

Brwldent Dr Alfred Schattner 115 E. 61st Street, New York 21 N Y 
Secretary Dr Norman N Smith, 291 Whitney Avenue New Haven 11 
Conn. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Garnett P Morison Charles Town W V 

Pirat Vice-President Dr Charles T SL Clair Jr Bluefield W Va. 

Second Vice-President Dr Arthur C Chandler Charleston, W Va. 
Secretary Dr Melvin W McGehee 425 Eleventh SL Huntington 1, 
W \a. 

Treasurer Dr Frederick C Reel Charleston W Va 

directors Dr Eugene C Hartman Parkersburg W Va Dr Ivan Faw- 
cetL Wheeling W Va 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Philip E Meltzer, 20 Gharlesgate, West Boston 15 Mass 
Secretary Dr Gordon D Hoople, Medical Arts Bldg, Sjracuse 3 N 1 
Meeting Mark Hopldns Hotel, San Francisco, Calif, May, 1950 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Ralph A Fenton, 006 Medical Arts Bldg, Portland On 
Secretary Louis H Clerf, 1530 Locust St, Philadelphia 2, Pa 
Meeting Mark Hopkins Hotel, San Francisco, Calif, May, 1950 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Robert C Martin, 384 Post St, San Francisco 8, Calif 
Secretary Dr C Stewart Nash, 708 Medical Arts Building, Rochester, 
N Y 

Meeting Mark Hopkins Hotel, San Francisco, Calif, May, 1950 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

Eastern Section, Hotel Statler, New York, N Y, Jan 5, 1950 
Council Meeting, Hotel Statler, New \ork City, Jan 6, 1950 
Combined Meeting, Southern and Middle Sections, Peabod> Hotel 
Memphis, Tenn , Jan 16 17, 1350 

Western Section, Medical Society Buldlng, Los Angeles, Calif, Jan 31 
22, 1950 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Fletcher D Woodward, 104 E Market St, Cbarlottei- 
vlllo, Vo, . 

Secretary Dr James M Robb, 641 David Whitney Bldg, Detroit 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Conrad Behrens, 35 B 70th St, New York, NY 
President Elect Dr J Mackenzie Brown, 1136 W Cth SL, Los Angi 

Executive Secretary Dr William L Benedict, Mayo Clinic, Roch 
Minn 

Meeting Palmer House Chicago, Ill, Oct 9 14,1919 

926 



AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Rea E Ashley 3S4 Post Sc, San Francisco Calif 
Secretary Treasurer Dr Joseph Hampsey S06 Alay Bldg Plttshurgh 22 
Pa. 

PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOGY 
AND BRONCHO-ESOPHAGOLOGY 

President Prof Justo Alonso 

Secretary Dr Chevalier lu Jackson, 255 S 17th SL Philadelphia Pa. 
Second Pan American Congress of Oto-Rhino-Laryngoloay and Bronchf^ 
Esophagology Montevideo January 195n 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr LeRoy A. SchaU 243 Charles SC Boston Mass 
Secretary Dr Edwin K Broyles 1100 N Charles SC. Baltimore 1 Md 
Meeting Mark Hopkins Hotel, San Francisco, Calif May 1950 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 
President* Dr Warren A. Wilson. 

Secretary Treasurer Dr Victor GoodhllL 
Chairman of Section on Ophthalmology Dr George Landegger 
Secretary of Section on Ophthalmology Dr Steroid B Alexander 
Chairman of Section on Otolaryngology Dr Alden H. MUler 
Secretary of Section on Otolaryngology Dr Leland R. House 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire 
Blvd. Los Angeles Calif 

’Hme 6 PAL, fourth Monday of each month from September to May 
inclusive 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

Pmident Dr Alfred Schattner 115 E. 61st Street, New York 21 N Y 

Secretary Dr Norman N Smith, 291 Whitney Avenue New Haven 11 
Conn. 

WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Garnett P Morison, Charles Town, W T 

^nst Vice-President Dr Charles T SL Clair, Jr Bluefleld W Va. 

Second Vice-President Dr Arthur C Chandler Charleston, W Ya. 

Secretary Dr Melvin W McGehee 425 Eleventh SL Huntington 1 
W Va. 

Treasurer Dr Frederick C Reel Charleston W Va 

Erectors Dr Eugene C Hartman, Parkersburg W Va. Dr Ivan Faw¬ 
cett, Wheeling W Va. 
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SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr XCate Savage Zerfosa, 165 Eighth Ave North Na 3 h\llle 3 
Tenn 

Chairman Elect Dr Calhoun McDougall. 703 Medical Arts Bldg At 
lanta 3, Ga 

Vice Chairman Dr V R Hurat, 315 N Center St, Longview, Tex 
Secretary Dr Alston Callahan, 90S S Twentieth St, Birmingham 5 Ala 


THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr M ValenUne Miller, 114 W Phil Ellen St. Philadelphia 
Pa 

Vice President Dr Thomas F Furlong, Jr, 36 Parking Plaza, Ardmore. 
Pa 

Treasurer Dr Harry P Schenck, 1912 Spruce SL. Philadelphia, Pa 
Secretary Dr William J Hltschler, 6 E Chestnut HIU Ave, Philadelphia 
18, Pa 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presideute Dr Relnaldo de Vllllers 

Vlcepreaidente Dr Cdsar Cabrera Calderln 

Secretario Dr Joad Xlrau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Josd Gross 

Vocal Dr Pedro Herndndez Gonzalo 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 

CAMPINAS 

President Dr Joao Penldo Burnler 
First Secretary Dr Gabriel Porto 
Second Secretary Dr Roberto Barbosa. 

Librarian Treasurer Dr Leonclo de Souza Quelroz 
Editors for the Archives of the Society Dr Guedes de Melo PH ° 
Dr F J Monteiro Sales and Dr Jose Alartlns Rocha 

COCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

Preaidente Dr Aldo Remorlno 
Vlce-Presldente Dr Luis E Olsen 
Secretario Dr Eugenio Romero Diaz 

Tesorero Dr Juan Manuel Pradales Uu 

Vocales Dr Osvaldo SuArez, Dr Nondler Asia R Dr Jorgo Be g 

Yofre 
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RHINOLOGY IN CHILDREN, RESUME OF AND 
COMMENTS ON THE LITERATURE FOR 1948 

D E S M'ISHART, M D , 

Toionto, Canada 

The outstanding e\ent of the yeai undei ie\new is the 
commencement of the expeiunent of medicine as a planned 
economj in Great Biitain In Amenca foices aie woiking 
toward a sunilai expeiunent The paucity of aiTicles on 
rhinologj m children fiom across the Atlantic is extieme, is 
this one of the unforeseen effects of the new scheme In 
Amenca, theie is \ery httle in the special jomnals to show 
that thought is being gii en as to what the effect of the mipact 
of the an'angement will be on oui specialty 

The articles stricth limited to oui subject in our own joui- 
nals are none too manj Some lea\e the impression that the 
scientific quality of medical practice is in some way dependent 
on the part plated bj the laboiatorj Some shott too gieat a 
rehance on technique Some show a leteience foi a laige 
bibliogiaphy A deficienct of cntical attitude is geneial On 
the whole, tom letnewer is stiuck bj a lack of etndence of 
intellectual effort To offset these unpaiiraents, articles closely 
1 elated to our subject hate been mcluded, and tthereter pos- 

KJItors tote This ms received In Laryngoscope Office and accepted for 
publlcatlol Aus L 1343 
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»> clis..g,eem™t have been 
placed close togethei The same jomi.als l,ave been co.™ 

Se'fcdoTed' 


general ARTICLES - HEAD COLDS 

coiiespoudent' who asked if it would be iiei 
oniric , I educe the mcideiite of sevoie Iie.id 

ho fo f ^ ^ ii ’ whom no pathological cause can 

rloQ till oat, by giving small daih 

ses of sulfadiazine thioughout the wiiitoi, the Bj/Zh/i Mtdi- 
cal Jounuil leplied as follows 


The most likely etiological agent of the common cold is a 
VII us, consequently the use of sulfadiazine would not be justi 
ned as a piophylactic measuie Theie would seem to be tliiee 
possible causes foi the tiouble fiist, theie may be a clnoiuc 
caiiiei (i e, old sinus tiouble) in the family Itecuireiit 
uppei lespiiatoiy tiact infection in chilclien is sometimes 
cuiec by taking out fathei’s tonsils' Second, the child iii.u 
lave some pathological condition which has been missed, sucli 
as antial infection Thud, associated with both of these, 
immunity may be low and might be stimulated by the use of 
a suitable vaccine and by geneial measuies such as a full 
vitamin dosage, ficsh an and attempts to haideii the child 
The possibility of an alleigic ihinitis should not be ovei looked 


The Bntibk Medical Jounnd,- m an annotation on oial peiii 
cilhn in chilclien, states that an impoitant question iii con 
nection with penicillin tieatmcnt is the extent to which oral 
administiation is justifiable Against the single acKaiitage of 
convenience must be set its extiavagance, the dose lecjiiircd 
being at least five times gicatei than that injected, and llie 
giave disadvantage of maiked inegulauty of absoiption AH 
obseiveis wdio have caiefully studied its elTects have noted 
that absoiption vaiied widely fiom case to case, with tlic 
lesult that in any senes of patients some will incvit.ihh 
absorb only inadequate quantities of a dose which will sulhci- 
foi otheis Infants and chilclien aie natuiallj less toleiaiitof 
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injection and require oial doses on a less eNtia\agant scale 
Two years ago, Buchanan suggested that infants undei six 
months should absorb penicillin bettei than oldei childi en and 
adults because of the low HCl content of then gastiic juice, 
and hei own observations on 25 babies suppoi ted this Satis- 
factorv’^ blood levels weie obtained by adding penicillin to 
foods in amounts equivalent to a daily dose of onl\ 4,000 units 
per pound (454 gm ) of body weight 

Various authors have reported favoiablj on the tieatment 
of acute infections in young childien with oial penicillin 
Two publications on this subject fiom the United States tend 
rather to emphasize the limitations of tins method than to 
acclaun its efficiency Reisman and his colleagues tieated 22 
children, most of whom had uppei lespiiatoiy tiact infec¬ 
tions, with laige doses of oral penicillin, fiom 50,000 to 1,000,- 
000 umts being given eveiy houi by day and every two horns 
by mght The results weie “fan” in 12 patients, in the 
remaming 10 there was no appaient effect In the majoiits’’ 
Ro penicillm was detected in the blood, winch is sm pi ising m 
view of the amounts given, but this may perhaps be explained 
by irregular admimstration Case 4, for instance, lecemng 
1,000,000 umts everj^ hour while awake and every two houis 
while asleep” for five days, is stated to have had a total dose 
of onlj 7,800,000 umts — an unexplained disci epancy The 
patients’ ages are not stated, and there aie no bactei lological 
data Possibly some of the infections may have been caused 
by insusceptible organisms The moie valuable part of this 
paper is a study of absorption aftei oial adniinistiation, tins 
Ogam emphasizes what many pievious authois have obseiied, 
namely, the importance of an empty stomach if absoiption is 
to be adequate Buffers and tablets weie found to have no 
advantages, a simple solution in water being lecommended 

-A. similar study was made by Maikowitz and Kuttnei 
They gave a standard oral dose of 50,000 units to children at 
lanous times before and after meals, and found that a satis- 
factorj'^ blood level was usually maintained foi two hours 
only when the dose was gl^en after a four-houi fast Accord- 
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iiig to these findings the continuous niainteiiaiice of a tlieia- 
peutic blood level by tJie oial adnninstiation of any leasoiiable 
dose must be impossible It may well be concluded that oklei 
childien should be tieated like adults and given peiiicilliii 
intiamusculaily, at least in the fiist stage of the ticatnieiit of 
any seveie infection The foim of oial tieatment witli 
penicillin which has the best justification is the addition of 
the ding to the foods of infants in the way suggested b\ 
Buchanan 

The Jou>}uil of the Aniencan Medical Association^ states 
that a few yeais ago seveial aitides appealed wliicli adio- 
cated use of laige doses of ascoibic acid in the eaily stages of 
acute ihinitis Subsequently little evidence has appealed to 
suppoit the contention that this theiapy lias any appieciable 
effect in aboiting oi cutting shoit the attack Peisonal c\- 
peiience also fails to suppoit the claim Haimful effects lia\e 
not been lepoited oi expeiienced by the wntei Moic leceiitlj 
the use of tiipelennamine hydiochloiide oi otliei antibistS' 
minic diugs has been lecommended in the eaily stages of 
acute ihimtis on the assumption that vasodilatation lespon- 
sible foi the fiee flow of nasal secietion could be conti oiled 
by these dmgs Beneficial effects aie lepoited by a few per¬ 
sons, but conti oiled statistics aie not as yet available 

The study lepoited by Cowan and Diehl' was conducted ut 
the lequest of the Commission on Influenza of the Ollice of 
the Suigeon Geneial, United States Aimy The e\peiinicnti 
subjects weie students of the Univeisity of Miuncijota ^ 
conti oiled study indicates that iiiflueiua vaccine A and 3 
of no value foi the pievention of the common cold Tlie bU 
jects who leceived influeiua vaccine lepoited inoie icattions 
than the conti ol gioup 

Dukes and Gillespie- immunued 100 childien w'lth iiillueiiz-^ 
vans vaccine types A and B in the vaccinated gioup, 1- 
cent weie between 19 months and six yeais of age, Id 
cent weie between six and 10 yeais of age, and 8 per r*- 
weie between 10 and lb yeais of age A gioup 
numbei and age distiibuUon served as contiols Iinniuu 
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tion consisted of t^vo injections of the vaccine, 0 5 cc at each 
injection and at inteivals of one ^\eek Smallei doses weie 
gnen to 14 childien The incidence of influenza in the immu¬ 
nized and contiol gioups was not unlike except foi the joung- 
est age gioup, m vhich the incidence of influenza was much 
less fiequent in the mimunized childien The authois veie 
unpiessed by the fiequency of leactions fiom the injections 
and the incidence of lathei seveie leactions in the "soungei 
childien Pei haps a dosage of vaccine dependent on body 
weight, as with typhoid vaccine, would ieduce the numbei and 
seieiitj of leactions Fuithei studies of laigei senes of chil¬ 
dren aie necessary to evaluate accuiateh the effectiveness of 
the vaccine and to deteimine piopei immunizing doses 

Brewstei'“ used diphenhj'di omine hvdiochloiide (“benadiyl 
hydrochloiide” N N R ) expei imentallj m the tieatment of 
about 100 cases of the common cold It has been found to 
completely abort 10 pei cent of such cases and to shorten the 
course and afford subjective relief to the patient in 95 per 
cent of all cases Tlus is due to its inhibiting effect on the 
serous discharge from the mucous membrane of the upper 
part of the respiratory tract and rts soporific effect It inlrib- 
its the cough reflex, especially in children, probably because 
d eliminates postnasal diip 

COMPLICATIONS OF ACCESSORY SINUS DISEASE 

Clowe and Lett' state that it is the oft-iepeated, acute bac¬ 
terial infections that eventually lead to clnonic suppuration 
and necessitate radical operations The mucous membrane of 
the accessory nasal sinuses has a i emai kable ability to i ecovei 
after a single or an occasional infection 

They believe that the nasophaiynx is a very important por¬ 
tal of entry of the common cold virus, for the first sjmptoms 
after experimental inoculation of the nasal passages of chim¬ 
panzees 01 human vounteei s with the common cold vii us is 
byperemia and irritation in the nasophaijuix, not in the nose 
01 the pharynx 
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zng to these findings tlie continuous maintenance of a theia 
peutic blood level by the oial administiation of any leasonablo 
dose must be impossible It may well be concluded tliat oldei 
childieii should be tieated like adults and given poincillni 
intiamusculaily, at least m the fiist stage of the tieatmeut of 
any seveie infection The foim of oial tieatinent with 
penicillin which has the best justification is the addition of 
the diug to the foods of infants in the way suggested b\ 
Buchanan 

The Jounuil of the Aniencan Medical Association^ states 
that a few yeais ago seveial aitides appealed ivhich a(l\o- 
cated use of laige doses of ascoibic acid m the eaily stages of 
acute ihinitis Subsequently little evidence has appealed to 
suppoit the contention that this theiapy has any appieciable 
effect Ill aboiting oi cutting shoit the attack Peisoiial e\- 
peiience also fails to suppoit the claim Haimful cftects liaie 
not been lepoited oi e\peiienced by the wiitei Moic iccentlv 
the use of tiipelennamine hydiochloiide oi othei antihista 
miiiic diugs has been iecomniended in the eaily stages of 
acute ilunitis on the assumption that vasodilatation lesjioii 
sible foi the fiee flow of nasal secietion could be coiitioiled 
by these diugs Beneficial effects aie lepoited by a few per 
sons, but contioUed statistics aie not as yet available 

The study lepoited by Cowan and Diehl' was conducted at 
the lequest of the Commission on Influenza of the Olbcc of 
the Suigeon Geneial, United States Aimy The expeinnent.d 
subjects weie students of the Univeisity of Minnebota 
coiitiolled study indicates that influenza vaccine A and B la 
of no value foi the pievention of the common cold The bUi* 
jects who leceived influenza vaccine lepoited nioie icactioiis 
than the contiol group 

Dukes and Gillespie-’ immunized 100 childieii s\illi iiilhu’"^^' 
viius vaccine types A and B In the vaccinated gionp, ^ - 
cent wcie between 19 months and si\ yeais of age, > 1^^^ 
cent were between si\ and 10 yeais of age, and 8 pt-j" 
weie between 10 and 16 yeais of age A gioup ^ 

miinbei and age distiibution seived as contiois Iniinun 
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read by those who have to deal with such complications in 
childien The authois shov/ that the diagnostic pioblems 
involved aie often complicated and that a painstaking, thoi- 
ough ihmologic investigation is lequiied to avoid unnecessary 
delay m making an accuiate diagnosis and in carrying out 
adequate therapeutic measuies The laijmgologist should be 
the first and not the last consultant m these cases, and for 
him it will frequently be a problem lequiiing the most careful 
observation and study 

Glass^ reports the case lecoid of a patient aged 14, who 
i\ould undoubtedly have died before the penicillin era but 
recovered with the use of penicillin The course of a dreadful 
illness of turn and one-half months’ hospitalization, during 
which four operations weie performed, is graphically and 
excellently poiiiayed and enables a surgeon with such a case 
on his hands to gain much that can be of assistance to him 
The patient was last seen 10 months after discharge from 
hospital He is m perfect health There has been no evidence 
of residual disability 

Johnson''' reports a survey of the patients entering the ear, 
nose and throat service of the Los Angeles General Hospital 
covering a period of 10 years fiom 1935 to 1945, to detennine 
the mcidence of frontal sinusitis During this period, 51,692 
patients with diseases of the ear, nose and tin oat were seen 
in the outpatient department, of these, 22,513 were hospital¬ 
ized Sixty-eight of these had frontal sinusitis which required 
hospitalization 

Fifteen of these were childien 14 years of age and under 
The youngest was nine years of age There was only one 
death, a child of 13 had osteomyelitis, trephination was per¬ 
formed, death occurred fiom epidural abscess Eleven other 
children required trephination and lecoveied 

TREATMENT — DIPHTHERIA CARRIERS 

Medwck and Hallbeig” believe that the finding of a 
fetid, nutating, unilateral oi bilateial nasal discharge caus¬ 
ing excoriation and swelling of the alae nasi and the upper 
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These findings suggest that it is possible foi the otolai>n- 
gologist to do moie to pi event lecuiiing vans infections and 
then complications than eithei the pediatiician oi the intern 
ist whose theiapy is limited to vitamins, nasal diops and aiiti- 
bacteiial dings These measuies usually lead to the lecovery 
of the acute condition, but in no way piotect against a lecui* 
lence of a viius infection The only known way to lessen the 
fiequency of colds and to prevent lecuiience of pyogenic com¬ 
plications IS to remove oi change the contour of hyperplastic 
01 chionically infected nodules of lymphoid tissue in the naso¬ 
pharynx with surgical operation, iiradiation oi both 

This paper also describes then method of dealing Mith 
acute frontal sinusitis 


Conservative tieatment was effective in 16 out of 101 pa 
tients In the remaining 88, immediate external drainage i\as 
performed with excellent results, therefore, m addition to the 
administration of antibiotics, in selected cases, to relieve pain, 
lessen the danger of osteomyelitis and other complnmtions 
they advocate external incision through the unshaven eic- 
brow and drainage The chief advantage of external diainai'e 
IS that it makes unnecessary intianasal iiistrunientation, 
which not only is very painful but damages the acuteh 
infected edematous mucous membrane of the nasofrontal duct 


The less the infected mucosa in this area is handled, the more 
likely it IS to return to normal when the acute piocess sub¬ 
sides Nothing should be done, while trying to tide the patient 
over the acute period, that will traumatize the infected, ede¬ 
matous mucous membrane of the nasofrontal duct, since tins 
may lead to the formation of granulations and scai tissue that 
permanently impair drainage, and to the development o a 
chronic sinusitis It is far easier to prevent a chronic siiiuj 


infection than it is to cure it 


Smith and Spencei’ leview a group of cases 
infections, mucoceles, epidermoid cysts and osteomas o ^ ^ 
nasal sinuses responsible for complications of the orbit a-’ 
aie no childien among the 12 cases, but the grouping, deacri 
tion and illustiations aie so good that the article siou 
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Hochfilzer=^ conducted dilfeiential blood examinations in 
children who showed clinical evidence of hj^ieiplasia of Wal- 
deyer’s nng but gave no history of any serious infections of 
those structures The purpose was to find out whether the 
number of Ijrmphocytes circulating in the blood is influenced 
by such hyperplasia It was cleaily demonstiated that even 
very marked, long standing hypei’plasia does not alter the 
absolute or relative number of lymphocytes This again 
brmgs out the fact that lymphoid tissue in the digestive ti act 
embedded in the mucous membrane is functionally diffeient 
from the lymphoid tissue in the lymph nodes Most of the 
lymphocytes produced in this structuie find then way through 
the epithelium into the digestive tract Most authors feel the 
bamer theory is untenable but believe fm-ther mvestigation 
of the microchemical process of the lymph cells might bring 

light as to the function of the lymphoid tissue of Waldeyer’s 
ring 

Dalton” states that the relationship of hypothyroidism to 
the lymphoid hyperplasia and infection is never more marked 
than in hyperactivity of the thyroid gland He, therefore, 
believes it necessary to diagnose and correct thyroid dys¬ 
function and suppurative sinusitis before removing hyper¬ 
plastic lymphoid tissue by physical means In the majority of 
^es the more radical means will be unnecessary 

Theobald-^ believes that more attention should be directed 
to routine examination of the nasopharynx He reviews 150 
cases of epipharyngeal pathological conditions in the order of 
frequency of associated symptoms In 40 cases the most 
prominent symptom was postnasal discharge Next m order 
of frequency was lecmient sore thioat which occurred m 35 
^es The other conditions presented in order of frequency 
■were cough, earache, recurrent colds, hoarseness and bron¬ 
chitis, epiphaiyngitis, fever, bleeding, crusting, and one case 
each in occipital headache, astluna and tuberculosis 

PHARMACOLOGY 

House and Caiey=^ call attention to some side effects of 
nasal vasoconstiictois that aie apparently much more com- 
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peicentage of patients suffeiing with nasal symptoms are 
alleigic and that failuie to lecognize early and treat properh 
the alleigic state in these patients accounts foi many thera¬ 
peutic failures On the other hand, many patients suffering 
with allergic rhinitis will fare better if given the benefit of 
ihmologic attention 

Caldei'® reports experiments in treatment with Anthisan 
of six cases of hay fever and 38 cases of vasomotor rhinitis 
Anthisan was effective in all six cases of hay fevei and in 29 
of the 38 cases of vasomotor rhinitis Side reactions de\el¬ 
oped in four of the 44 cases, but they weie never severe 

The dosage needed to keep the patient in comfort was, as a 
rule, 0 6 gr a day The treatment was tolerated well by chil¬ 
dren with 0 3 gr a day In 10 stabilized cases an attempt 
was made to reduce the dosage gradually but failed A con¬ 
stant dosage seems to be required, which cannot be reduced 
without leturn of paid: of the symptoms The dosage of 0 6 gr 
a day was preferred in three doses rathei than divided into 
SIX doses 

With two exceptions in the present senes, the impiovenient 
in symptoms was accompanied by a coiresponding improic 
ment in the state of the nasal mucosa The pale, boggy tm- 
binates shi unk and became pink, while the amount of secre¬ 
tion in the nose letuined to normal Administration of Antlu 
san for weeks or months apparently did not damage the nasa 
mucosa 

IRRADIATION 

Gill-" reports his obseivations on the clinical effectiveness 
of radium therapy in the pharynx from a senes of 50 cases, 
about half of them children In a gioup of 14 patien s 
conduction deafness, normal hearing was recovered 
Six adults were treated for aerotitis Of 15 children, 1- 'c 
of age 01 under, with allergic rhinitis and bronchia ^ 
eight showed marked improvement aftei the secon 
ment, manifested by improvement in cough and 
nasal blockage and discharge Fifteen cases with perc 
deafness showed no improvement 
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Hochfilzer’^ conducted differential blood examinations in 
children who showed clinical evidence of hyperplasia of Wal- 
deyeifs rmg but gave no history of any serious infections of 
those structures The purpose was to find out whether the 
number of lymphocytes circulating in the blood is influenced 
by such hyperplasia It was clearly demonstiated that even 
very marked, long standing hypeiiilasia does not alter the 
absolute oi relative numbei of lymphocytes This again 
bnngs out the fact that lymphoid tissue in the digestive tract 
embedded in the mucous membrane is functionally different 
from the lymphoid tissue in the lymph nodes Most of the 
lymphocytes produced in this stiuctuie find their way through 
the epithelium into the digestive tract Most authors feel the 
barrier theory is untenable but believe further investigation 
of the microchemical process of the lymph cells might bring 
light as to the funchon of the lymphoid tissue of Waldeyer’s 
nng 

Dalton^* states that the relationship of hypothyroidism to 
the lymphoid hypei*plasia and infection is never more marked 
than m hyperactivity of the thyroid gland He, therefore, 
beheves it necessai'y to diagnose and coiuect thyroid dys¬ 
function and suppurative sinusitis before removing hyper¬ 
plastic lymphoid tissue by physical means In the majority of 
cases the more radical means will be unnecessary 

Theobald-® believes that more attention should be directed 
to routine examination of the nasopharynx He reviews 150 
cases of epipharyngeal pathological conditions in the order of 
frequency of associated symptoms In 40 cases the most 
prornment symptom was postnasal discharge Next in order 
of frequency was recurrent sore throat which occurred in 35 
cases The other conditions presented in order of frequency 
were cough, earache, recurrent colds, hoarseness and bron¬ 
chitis, epipharyngitis, fever, bleeding, crusting, and one case 
each m occipital headache, asthma and tuberculosis 

PHARMACOLOGY 

House and Caiey=^ call attention to some side effects of 
oasal vasoconstrictors that are apparently much more com- 
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men than the liteiatuie would indicate They piesent one case 
and review foui otheis with the following conclusions as to 
the systemic effects that may follow the administiation of 
Piivine to childien 


1 Piolonged hypei tension with peripheial vasoconsti ic- 
tion 

r 2 Mild coitical stimulation, followed by depiession 

3 Depiession of basal centeis — biadypnea, low tempei- 
atuie, tachycaidia followed by biadycaidia 

4 Resembles and potentiates the action of the baibitals 
in depiession of lespiiation 


PHYSIOLOGY 

Pioetz,*® in an addiess at the Royal Society of Medicine, 
epitomized those individual obseiwations in nasal physiology 
duiing the last 10 yeais which are apt to have an influence 
on oui clinical management of nasal disease 

His lemaiks should be lead in the original Only a few 
obseivations can be given heie 

Today the teaching is to conseive tissues and functions 
wherevei possible It is veiy desiiable to maintain the con¬ 
tinuity of streaming of mucus fiom sinus to sinus, to meatus, 
to nasophaiynx Appaiently a small amount of injury of the 
nasal mucosa did not appeal to make much difference Num 
beis of people had consideiable aieas in the nose whicii were 
devoid of cilia altogethei, and they got along just as well as 
other people If the mucosa was anything like noimal, the 
cilia aiound the edge of an inactive aiea could pull the stream 
along foi quite a distance, so that the inactive aiea did not 
leally signify There weie no cilia in the preturbinate area, 
and yet the cilia at the margin were strong enough to earn 
the whole mucus light across the suiface If, therefore, the 
ciliated aiea weie destroyed here and there, it did not seem 
to make much diffeience, though if the destruction w.ii at an 
impoitant spot, of course, there was tiouble 
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It has been sho^vn clinically that deficiency of the thyioid 
hormone may lesult in changes in the nasal mucosa which 
can be recognized These changes may be either exfoliative m 
nature or resemble the pale, boggy manifestations of alleigy 
Pabents deficient in the thyroid membiane commonly have an 
increased tendency to nasal mfection which can be corrected 
by the administration of thyroid extiact alone Similarly, 
alleigic individuals are less apt to exhibit nasal symptoms 
under an adequate thyroid supply 

Yoffey-'' states that the nose m mammals possesses a rich 
submucous lymphatic plexus, which drams finally into the 
deep cervical duct or jugular lymph trunk The deep ceiwical 
duct descends alongside the internal jugular vein to enter the 
thoracic duct on the left side and the right lymph duct on the 
nght The deep cervical duct in man passes through sevei’al 
small lymph nodes strung along the course of the duct 

This deep ceiwical pathway can be clearly demonstrated as 
s functioning umt by the nasal instillation of a vital dye The 
dye passes through the intact mucous membrane, enters the 
submucous lymphatics, and passes through the lymph nodes 
3ud the cervical duct to reach the blood Not only dyes but 
ulso proteins of low molecular weight, such as egg albumin 
with a weight of about 34,000, can readily pass through the 
hvmg and intact nasal mucosa and be identified in the lymph 
of the cervical pathway 

Particulate matter such as India ink does not traverse the 
mucous membrane after nasal instillation, nor do viruses, in 
A susceptible animal pass through the nasal mucosa immedi¬ 
ately, however, after a period in which they proliferate local¬ 
ly and become established in the mucous membrane, they then 
onter the ceiwical pathway and reach the blood m a steady 
and continuous stream They aie not prevented from reach¬ 
ing the blood stream by the filtering action of the cervical 
Ivmph node 

The lymph in the cervical pathway in part arises from the 
capillary filtrate of the submucous blood vessels, but it also 
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seems ceitain that some of the cervical lymph is deiived from 
the cerebiospinal fluid, leaving the skull through the cnbri- 
foim plate in association with the emeiging bundles of the 
olfactoiy neive 

If bacteiia and vuuses behaved as ineit ink particles, no 
infection of the nose would be likely to leacli the brain, 
against the current of the ceiebiospinal fluid On the otlier 
hand, bacteria or viruses which obtained access to the cere¬ 
brospinal fluid — eg , m meningitis — would ceitainly reach 
the nasal mucous membrane and the cervical pathway, and 
while viruses would find no drfficulty in travel sing this path¬ 
way, for the reasons already stated, bacteria would be held 
up rn the uppermost node or two of the chain 

Fabr leant and Peilstein^'^ state that the pH of nasal secre¬ 
tions in situ m clinically nonnal nasal passages of a group of 
44 infants and children was found to range from 5 to 6 7 In 
a group of 17 infants and children with abnormal nasal find¬ 
ings, nasal pH ranged from 7 to 8 rn acute rhinitis, from 6 7 
to 7 2 in subacute and subsidiary rhinitis, and fiom 7 2 to 7d 
in active allergic rhinitis 

The pH of nasal secretion in situ in the clinically normal 
nasal passages of infants and childien has been found to 
range within levels (5 0 to 6 7) indicating a slightly acid 
state of the secretion Fabr leant and Perlstein ’ studied the 
effect of hyperventilation and crying on the pH of nasal 
secretion lu situ in a gioup of 39 infants and childien, Id 
children engaged in expeiimental hypeiventilation, while 2o 
infants and childien had their nasal pH recorded while the) 
were crying Of the 13 children instructed to hyperventilate, 
six were found to show a measurable trend toward nasal al a 
losis, and seven showed no appreciable vaiiation in nas.i 
state as indicated in pH In 23 of 26 infants and voung c u 
dien engaged in crying, the dominant finding was the es a 
lishment of an alkaline nasal state 

HEMORRHAGE - NASAL 

Dickie=" remarks that epistaxis is, as a rule, a trivial con 
dition and meiits very little attention, as will be seen >> 
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scanty references to it in rhinologic articles and textbooks 
It is evident on scanning most textbooks that the authors 
generally have had very little personal experience with severe 
nasal hemorrhage, judging by the treatment they recommend, 
however, at times it can be a dangerous condition He writes 
a long record of the various means he has employed The 
majority of the methods are applicable to children as w'ell as 
adults The reader is recommended to the oiiginal 

TONSILS AND ADENOIDS 

In an editorial on the removal of children’s tonsils,'*'’ the 
British Medical Journal states that an intelligent layman 
might well be surprised that doctors had not reached definite 
conclusions about the value of an operation which has been 
performed upon more than 1,500,000 children attending pub- 
hc elementary schools m England and Wales during the 
past 20 years, and he might argue that there should be a 
closed season for tonsils until more is known of then func¬ 
tions Though there is little precise knowledge on this pomt, 
few will deny that the location and cellular structure of the 
tonsils suggest that they contribute to the indi'vidual’s defense 
against bacterial attack They may be compared to filters, 
^th the cervical lymphatic glands as a second Ime of defense 
If it were possible to say from the patient’s history and from 
direct observation that tonsils are diseased beyond natural 
repair, there would be a good case for then removal and, if 
it were surgically possible, then replacement by healthy ton¬ 
sillar tissue The chief difficulty confronting the clinician is 
one of diagnosis Simple hypertrophy — probably a beneficial 
reaction — should no longer be legaided as an mdication for 
operation, and the history of fiequent recurrences of tonsil- 
htis IS now thought to be a more valuable guide than climcal 
examination of the tonsils Statistical evidence, though diffi¬ 
cult to assess, would appeal to favoi a conseiwative attitude 
towards operation 

There are, however, ceiTam aspects of tonsillectomj^ which 
justify definite statements It is a major operation, never 
urgent, and it should be preceded by a period of observation 
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of SIX months aftei the completion of any necessaiy treat¬ 
ment of teeth and sinuses, it should not be perfoinied in 
VVintei 01 eaily Spiing, noi when infectious diseases are 
prevalent, and it seldom improves the condition of patients 
with established systemic diseases such as nephritis oi iheu- 
matism 

Glovei”^' believes that pediatricians should appioacli the 
problem of tonsillectomy with caution The incidence of ton¬ 
sillectomy remains excessive, paiticulaily in childieii between 
five and seven years of age This age distiibution suggests 
that many tonsillectomies are peifoi-med because of enlaige- 
ments which are either physiologic, associated with the great 
changes in development during this critical peiiod, oi immu¬ 
nologic responses to the unaccustomed infections met witli on 
entrance to school or to the sepsis resulting from the clecai 
of the primary teeth Tonsils cannot be deteimined as "dis 
eased” or “infected” by clinical examination As then func 
tion includes the arrest of pathogenic oiganisms, the fact 
that these can be found in them is no justification foi opera 
tion Tonsillectomy should command the lespect due to a 
major operation In some cases it is followed by unpleasant 
sequelae It has a mortality which, though small, is larger 
than IS generally appreciated Tonsillar remains may be more 
harmful than the original tonsils The most reliable indica¬ 
tion IS the occurrence of frequently repeated attacks of acute 
tonsillitis which cannot be explained by extianeous infection 
Indications such as fiequent colds, chronic nasal catairh and 
otitis media are misleading To remove the tonsils to cure 
sinusitis IS to put the cart before the hoise Certain other 
conditions, including bronchitis, asthma and nephritis, are 
definite contraindications The value of the operation in bene¬ 
fiting acute iheumatism is doubtful The incidence of otitis 
and mastoid disease is the same or perhaps shghtlv increast 
in the tonsillectomized, while then liability to bronchitis and 
pneumonia is increased 

Penrose"* writes that the whole question of the success or 
othenMse for the lemoval of tonsils and adenoids depem 
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upon a proper selection of cases After a laige numbei of 
years as a general practitioner and assistant medical oflacei 
of schools, he came to the following conclusions 

1 It IS one of the most successful opeiations when pei- 
formed in smtable cases 

2 It IS often performed in unsuitable cases 

3 The habit of bracketing tonsils and adenoids together is 
n mistake. Enlarged adenoids aie infinitely more often the 
cause of trouble than enlarged tonsils, because they quickly 
obstruct nasal breathmg and give use to mouth breathing 
Enlarged tonsils alone very^ seldom do this 

-5 Tonsils should not be lemoved just because they aie en¬ 
larged or because purulent-looking material can be expressed 
from them Tonsillectomy should be performed only when 
there is a history of recurrent attacks of tonsillitis with per¬ 
sistent enlargement of, the tonsdlai glands of the neck 

3 Adenoids, however, should be removed if causmg slight 
nasal obstruction, deafness or earache, and should always be 
followed by deep breathing exercises through the nose to 
re-establish nasal breathing If nasal breathing is not re-es¬ 
tablished the condition will recur 

He beheves that m children the tonsils are part of the 
niechanism of the manufacture of the antibodies of various 
infections, particularly streptococcal ones, and should be pre¬ 
served if carrying out those functions properly Persistent 
enlargement of the tonsillar glands is evidence that they ha\e 
failed and have become a permanent source of infection and 
should, therefore, be removed 

Boies" states that although tonsillectomy should be a worn- 
out subject, he disagrees emphatically with the contention 
that the tonsd and its surgical treatment need be a problem 
^^Tien a tonsil operation is performed by one adequately' 
tramed and with good technique it is a highly satisfactory 
procedure m terms of the end-results He has not found it a 
simple mmor surgical procedure, it is not followed by any 
serious morbidity and should never result in a mortality 
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of SIX months aftei the completion of any necessaiy treat 
ment of teeth and sinuses, it should not be peifoimed in 
Wintei 01 eaily Spiing, noi when infectious diseases are 
prevalent, and it seldom improves the condition of patients 
with established systemic diseases such as nephiitis oi rheu¬ 
matism 

Glover^' believes that pediatricians should appioach the 
problem of tonsillectomy with caution The incidence of ton 
siUectomy remains excessive, pai*ticulaily in children between 
five and seven years of age This age distribution suggests 
that many tonsillectomies are per formed because of enlaige- 
ments which are either physiologic, associated with the great 
changes m development during this critical period, oi immu¬ 
nologic responses to the unaccustomed infections met with on 
entrance to school or to the sepsis resulting fioni the deca) 
of the primary teeth Tonsils cannot be deteimined as “dis 
eased” or “infected” by clinical examination As tlieir func¬ 
tion includes the arrest of pathogenic organisms, the fact 
that these can be found in them is no justification foi opera 
tion Tonsillectomy should command the respect due to a 
major operatron In some cases it is followed by unpleasant 
sequelae It has a mortality which, though small, is larger 
than IS generally appreciated Tonsillai remains may be more 
harmful than the original tonsils The most reliable indica¬ 
tion 13 the occuiience of frequently repeated attacks of acute 
tonsillitis which cannot be explained by extraneous infection 
Indications such as frequent colds, chronic nasal catarrh and 
otitis media aie misleading To remove the tonsils to cure 
sinusitis is to put the cait befoie the hoise Certain other 
conditions, including bionchitis, asthma and nephritis, are 
definite contraindications The value of the operation in bene¬ 
fiting acute rheumatism is doubtful The incidence of otitis 
and mastoid disease is the same oi perhaps slightly increast 
in the tonsillectomized, while then liability to bronchitis am 
pneumonia is increased 

Peniose^^ writes that the whole question of the success ^ 
otherwise for the lemoval of tonsils and adenoids dep^n 
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upon a piopei selection of cases Aftei a laige numbei of 
years as a general practitionei and assistant medical ofRcei 
of schools, he came to the following conclusions 

1 It IS one of the most successful operations when pei- 
fornied in suitable cases 

2 It IS often peirfonned in unsuitable cases 

3 The habit of bracketing tonsils and adenoids together is 
0 mistake Enlarged adenoids are infinitely more often the 
cause of trouble than enlarged tonsils, because they quickly 
obstruct nasal breathing and give use to mouth bieathing 
Enlarged tonsils alone very seldom do this 

4 Tonsils should not be removed just because they are en- 
larged or because purulent-looking mateiial can be expressed 
from them Tonsillectomy should be perfoimed only when 
theie IS a history of recurrent attacks of tonsillitis with per¬ 
sistent enlargement of the tonsillar glands of the neck 

5 Adenoids, however, should be removed if causing slight 
nasal obstruction, deafness or earache, and should always be 
followed by deep breathing exercises through the nose to 
le-estabhsh nasal breathing If nasal breathing is not re-es¬ 
tablished the condition will recur 

He believes that in children the tonsils are paid; of the 
mechamsm of the manufacture of the antibodies of various 
infections, particularly streptococcal ones, and should be pre¬ 
served if carrying out those functions properly Persistent 
enlargement of the tonsillar glands is evidence that they have 
failed and have become a pennanent source of infection and 
should, therefore, be removed 

Boies” states that although tonsillectomy should be a woi n- 
out subject, he disagrees emphatically with the contention 
that the tonsil and its surgical treatment need be a problem 
\Vhen a tonsil operation is performed by one adequately 
trained and with good technique it is a highly satisfactory 
procedure in terms of the end-results He has not found it a 
simple minor surgical procedure, it is not followed by any 
serious moibidity and should never result in a mortality 
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In the minds of the laity — and foi some of the medical 
profession tonsil surgery is a cause foi concern on thiee 
counts the indications, the piobable inadequacy of the opera 
tion and the associated morbidity and even mortality In the 
hands of the trained laryngologist, none of these three aspects 
of the tonsil operation need be a cause for concern 

The faucial tonsil which is cleanly enucleated with com 
plete removal of the plicae does not grow back Lymphoid 
ingrowths from the lining of the fossa are common These 
are often erroneously called tonsil remnants Oidinarih these 
lymphoid ingrowths are not a source of any sigmcant patlio 
logic condition 

The article is clear and concise and furnished witli uiiusu 
ally appropriate illustrations 

Gooch and Lilhe^^ state that from the study of tonsil tags 
at the Mayo Clinic and of the literature on this subject, it is 
clear that the physiology of the tonsil is pooily understood 
Then study also indicates that the presence of tonsil tags is 
difficult to demonstrate m many instances and reliance should 
be placed on qualified otolaryngologists foi this e\amination 
Tonsil tags were found to be more dangeious fiom a stand¬ 
point of infection than are whole tonsils 

Myeison^® presents a plea for greater attention to the ade 
noid operation He uses a modification of the Goodwillic 
palate retractor to afford visualization of the nasophannx 
This retractor is in position at all times while the adenoi 
removal is in progress The instruments he uses aie modi i 
cations of the Ruault instrument and of these he emplo'a 
three sizes 

Gray and Gaison'"’ state that adenitis of the tonsillai hm 
piratic gland is usually due to an infection of the throat la 
is clinically evident They report that from May to . o\cn 
ber, 1946, the outpatient department of the Belgrare Ho^pi ^ 
for Children saw a minor epidemic of massne adenitis o 
tonsillai lymphatic glands with minimal oi no sign o 
sillai infection A senes of 21 cases is described and 
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IS a photograph of a typical patient Theie was no evidence 
of infectious mononucleosis, but eight children had a true 
lymphocytosis, and it seems possible that the condition was a 
vanant of infectious lymphocytosis 

Commenting on the piecedmg article, Millei and Court 
state that in Newcastle-Upon-Tyne a team of visitors and 
doctors studying all the infectious illnesses of 1,100 infants 
have been watching for four months the development of an 
epidemic in that city which has been generally regarded as 
mumps The striking prominence in some cases of undoubted 
tonsillar lymphadenitis made them initially skeptical of that 
diagnosis, yet the speed of onset, the absence of pharyngitis, 
the minimal disturbance of geneial health, the incubation 
period of from 14 to 19 days, and the massive character o 
the swelhngs and their disappearance within a matter of days, 
suggested that this was an unusual type of lymphadenitis 
It was not until the disease affected one of then own farm les 
that a possible explanation was found, and they have no rea¬ 
son to doubt the diagnosis of mumiis in these cases 


From their observations they believe that mumps may cause 
u striking cervical lymphadenitis and wondei whether some 
of the cases reported by Gray and Gaison could not be ex 
plained in this way 


Livmgston and Neaiy^® studied tonsillectomized children 
less than 13 years of age to determine whether the ^outme 
post-tonsiUectomy use of a cherving gum containing 
sahcyhc acid induces prothrombinopema and, if so, 
secondary postoperative hemorrhage is etiologically re a e o 
the lowered blood prothrombin 


A group of 29 such patients received chewing g^ tablets 
contaming approximately 0 23 gm (3 5 gr ) of acety s icy ic 
acid in a dosage of five to six tablets daily from ^ 
to the seventh postoperative day A control group of the 
patients received, in the same dosage, chewing gum tablets 
contaimng a similar amount of acetylsalicylic acid and, m 
addition, 0 5 mg of menadione 
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No specific vaiiation of piothiombin time, which iioiTnaIl\ 
appeals to vaiy widely, could be ascubed to eithei acetylsah- 
cylic acid oi to the acetylsahcyhc acid and menadione admin 
isteied in chewing gum 

Fox and West^“ point out that in seveial ai tides they luuo 
lepoited a study of 687 cases of tonsillectomy and adenoid- 
ectomy Gioup I included 216 patients who used aspiun 
chewing gum as desiied thiough the postopeiative peiiod, of 
this numbei, 9 7 pei cent lepoited late (secondaiy) bleeduij;' 
In Gioup II, 128 patients took 10 mg of synthetic vitamin K 
twice daily foi seven days postopeiatively along with aspiun 
chewing gum as desiied, in this gioup theie was a 10 1 per 
cent incidence of secondaiy bleeding Gioup III consisted of 
343 patients who weie not peimitted to use aspiun chewing 
gum at all, no synthetic vitamin K was taken by them, the 
incidence of late bleding m this gi oup was 0 58 pei cent 

They concede that the simultaneous administiation of uta 
rain K with salicylate will piotect a noimal individual against 
a salicylate-induced hypopiothiombmemia but hypoprothrom 
binemia is not consideied the usual cause of late tonsillar 
bleeding They still consider that the high incidence of late 
tonsillai hemorihage in patients using aspiun chewing gum 
IS due to some local effect on the wound 

They conclude that aspinn chewing gum, oi similai localh- 
acting diugs, must be avoided entuely duiing the postopcia 
tive peiiod 


POLIOMYELITIS AND TONSILLECTOMY 

The Lancet'^ is of the opinion that on piosent evidence it 
seems that the phaiynx should continue to leceive at least ^ 
much attention as the bowel when attempts aie being uu ^ 
to tiace the souxce fiom which the vuus of pohomjelitu 
spiead The aigument is as follows 

The isolation of vuus from the secietions and excretions 
poliomyelitis patients and their contacts continues to occ 
the attention of many investigatois m the United ta ea 



WISHART RHINOLOGY IN CHILDREN 


951 


Chicago, dunng the Summeis of 1945 and 1946, daily swab- 
bings weie made from the thioats of children who wexe undei 
observation as contacts Gordon and his associates subse¬ 
quently tested pools of matexial fiom five of them, selected 
because they eventually developed poliomyelitis, and in three 
showed tliat viius was piesent in the phaiyngeal secretions 
at varymg peiiods up to six days before the clinical onset of 
the disease Virus has been isolated fiom the stools as early 
as 19 days befoie the onset of illness and as long as two 
months oi more aftei recoveiy Fiom the phaiynx it has not 
been obtained aftei the fiist week of illness Studies such as 
those of Aycock and Kessel have shown that the infectivity 
of clinical cases is limited to a peiiod extending fiom about 
four days before to about five days after the onset of illness 
This IS almost precisely the time duiing which virus can be 
demonstiated in the phaiynx and the con elation is sufiiciently 
striking to suggest that case-to-case spread is moie often due 
to the ti-ansmission of pharyngeal virus than of bowel viius 

Uniecognized infectious and healthy earners aie the piob- 
a le cause of poliomyelitis which cannot be ascribed to contact 
With a previous case — usually a proportion of at least 20 to 

pel cent in epidemics Melnick and others have found virus 
m the nasopharynx after illnesses regarded on ciicumstantial 
rather than on clinical grounds as poliomyelitis, and intestinal 
^rneis of virus have often been found in contacts who were 
ree of symptoms Search for healthy phaiyngeal carriers has 
^et yet been made on any large scale but Howe and Bodian 
recently demonstrated virus in the phaiyngeal secretions of 
fwo out of 28 healthy children sharing a playground with the 
brothers and sisters of a clinical case, and Kessel and Mooie, 
^ing material obtained during tonsillectomy, showed that 
Virus was occasionally piesent in the nasopharynx of healthy 
children at times when there weie no overt cases of polio¬ 
myelitis 

Hilding'i states that there is still a great deal of doubt as 
to the causative i elationship between tonsillectomy and bulbar 
poliomyelitis He describes the unusual occurrence of nolio- 
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No specific vaiiation of piothiombin time, which noiniall) 
appeals to vaiy widely, could be asciibed to eithei acetjlsali- 
cylic acid oi to the acetylsalicylic acid and menadione adnnn- 
isteied in chewing gum 

Fox and West^® point out that in seveial articles they ha\e 
lepoited a study of 687 cases of tonsillectomy and adenoid- 
ectomy Gioup I included 216 patients who used aspirin 
chewing gum as desiied thiough the postopeiative peiiod, of 
this numbei, 9 7 pei cent lepoited late (secondaiy) bleeding 
In Gioup II, 128 patients took 10 mg of synthetic vitamin K 
twice daily foi seven days postopeiatively along with aspirin 
chewing gum as desiied, m this group there was a 10 1 poi 
cent incidence of secondaiy bleeding Gioup III consisted of 
343 patients who were not permitted to use aspiiin chewing 
gum at all, no synthetic vitamin K was taken by them, the 
incidence of late bleding m this group was 0 58 per cent 

They concede that the simultaneous admmistiation of vita¬ 
min K with salicylate will protect a normal individual against 
a salicylate-induced hypoprothrombinemia but hypopiothiom 
binemia is not consideied the usual cause of late tonsillar 
bleeding They still consider that the high incidence of late 
tonsillar hemoiihage in patients using aspinn chewing gani 
IS due to some local effect on the wound 

They conclude that aspinn chewing gum, oi similai locallv 
acting drugs, must be avoided entirely during the postopcra 
tive period 


POLIOMYELITIS AND TONSILLECTOMY 

Tlie Lancet is of the opinion that on piesent evidence it 
seems that the pharynx should continue to leceive at least ^ 
much attention as the bowel when attempts aie being ni* 
to trace the source from which the viius of poliom>eIiti3 
spread The argument is as follows 

The isolation of virus from the secietions and excretion^ 
poliomyelitis patients and then contacts continues to 
the attention of many investigatoxs in the Unite ^ 
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Chicago, during the Summers of 1945 and 1946, dailj^ swab- 
bings were made from the tin oats of children who weie undei 
observation as contacts Goidon and his associates subse- 
Quentlv tested pools of material from five of them, selected 
because they eventually developed poliomyelitis, and m three 
showed that virus was piesent in the pharjTigeal secietions 
at varying periods up to six days befoie the climcal onset of 
the disease Vnus has been isolated from the stools as early 
as 19 days before the onset of illness and as long as two 
months or more after recovery From the pharynx it has not 
been obtained aftei the fiist week of illness Studies such as 
those of Ajcock and Kessel have shown that the infectivity 
of chnical cases is limited to a peiiod extending fiom about 
four days befoie to about five days aftei the onset of illness 
This is almost precisely the time during which ^^rus can be 
demonstrated in the pharynx and the coi relation is sufficiently 
striking to suggest that case-to-case spiead is moie often due 
lo the transmission of pharyngeal viius than of bowel vnus 

Unrecogmzed infectious and healthy carrieis aie the prob¬ 
able cause of pohomyebtis which cannot be ascribed to contact 
With a previous case — usually a proportion of at least 20 to 
30 per cent in epidemics Melnick and others have found vnus 
in the nasopharynx aftei illnesses regarded on cn cumstantial 
mther than on chnical grounds as poliomyelitis, and intestinal 
earners of virus have often been found in contacts who were 
free of symptoms Search for healthy pharyugeal carriers has 
not yet been made on any large scale but Howe and Bodian 
recently demonstrated virus in the pharyngeal secretions of 
two out of 28 healthy children shanng a playground with the 
brothers and sisters of a clinical case, and Kessel and Moore, 
using material obtained durmg tonsillectomy, showed that 
virus was occasionally present in the nasopharynix of healthy 
children at times when there were no overt cases of polio- 
myehtis 

Hilding*^ states that there is still a great deal of doubt as 
to the causative relationship between tonsillectomy^ and bulbai 
poliomyelitis He describes the unusual occurrence of nolio- 
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myelitis in foui brotheis, two of whom had had tonsillecto¬ 
mies two weeks pieviously Thiee of the foui developed 
bulbai sjTnptoms, and only one of these had undeigone ton¬ 
sillectomy The one who had undeigone tonsillectomy, how- 
evei, was veiy much moie ill than the othei two, and 
eventually died, howevei, the second one who had undergone 
tonsillectomy was the only one of the foui who showed no 
degree of bulbai palsy 

Cunning^= leports the suivey of the United States repoits 
made on the incidence of poliomyelitis m tonsillectoniized 
patients foi 1947 Although several hundred questionnaires 
had to be discarded for the lack of sufficient information, lie 
has been able to tabulate in various ways the iiifoimation 
from 25 states as compared with 13 states in 1946, and lias 
traced AS per cent of the poliomyelitis cases lepoited through¬ 
out the countr-y in 1947, as compared with 23 pei cent foi 
1946 The disease was rather mild in 1947 

After several years’ work on this poliomyelitis-tonsillec 
tomy survey, and watching the analysis and classification of 
thousands of cases in bulbar, spinal and mild into the differ¬ 
ent age groups, the number of poliomyelitis cases following 
tonsillectomies and those following other operations and inju 
lies, from all sections of the country in mild yeais and se\ere 
ones, he is more convinced than evei that theie is no causal 
relationship between the two and that when a bulbai polio¬ 
myelitis follows a tonsillectomy it is a coincidence 

He does not advocate the indisciiminate lemoval of tonsils 
during any severe epidemic and has no desiie to place his 
patients’ lives in jeopardy through injudicious suigeiji 
he certainly does not think that this operation should be pos 
poned indefinitely because the summer months aie the niontui 
in which poliomyelitis is prevalent 

He advocates that this suivey be cairied on from je.ir to 
year, for he feels certain that when accuiate statistics ar<- 
available on thousands and thousands of these cases, it 
be difficult to convince anyone that tonsillectomy piedispo-*^ 
a patient to poliomyelitis 
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The Section of Otoihinolaryngology^^ of the Biitish Medical 
Association de\oted a session to discussion of pohomyelitis 
and tonsillectomy 

Allan M McFarlan recountfed the histoiy of fi%e childien 
in one family w ho developed bulbai pai alj sis mne to 14 da^ s 
after tonsillectomj , three of them died Mam woikeis had 
noted a tendency for the bulbai tj^pe of paialjsis to de\elop 
inthm 30 days of opeiation Absence of tonsils appealed to 
predispose towards the bulbai rather than the spinal tj^pe of 
paralysis He admitted the risk was \ei'j small, but it was, 
of course, greater duimg epidemics The OIll^ safeguard was 
to avoid operations on the tonsils duiing an epidemic 

Geoffrey H Bateman said that chmcians had refrained 
from operation duimg epidemics mainly because of publicity*, 
but the risk was extremely small, even at the height of the 
epidemic The effect of the four months’ break in operating in 
1947 had been to add enonnously to the waitmg list He 
thought parents were better judges than the physicians of 
the harm caused to their children by such postponements 

In reply to the question as to v hy this operation w as sm- 
gled out, it was stated that operations other than tonsillec¬ 
tomy appeared to have no bearing on the paralysis 

Lavtom^ discusses an opinion expressed at the Pie\enti\e 
Medicme Session of the British Medical Association that the 
prohibition of tonsillectomy dui ing epidemics of pollom^ elitis 
IS the only useful admimstratrye measure of control against 
the disease The authority concenied, a leader m his branch 
of medicine, wants temporarily to stop all removal of tonsils 
during a time when some disease is prevalent that seems to 
him of greater impoi'tance 

Let us see where such an order might lead us to Polio- 
tnjehtis is not the onh disease to which it might be applied 
The post-tonsiUectomj measles mastoid is so deadlj that to 
take out tonsils during an epidemic of measles fiom a child 
who has not had the disease is as iisky as to do so during an 
opidemic of pohomjehtis Then, were such an older made. 



952 


WISHAJIT RHINOLOGY IN CHILDREN 


myelitis in foui biotheis, two of whom had had tonsillecto 
mies two weeks previously Thiee of the four developed 
bulbai symptoms, and only one of these had undeigone ton¬ 
sillectomy The one who had undeigone tonsillectomy, how- 
evei, was veiy much moie ill than the othei two, and 
eventually died, howevei, the second one who had undeigone 
tonsillectomy was the only one of the foui who showed no 
degree of bulbai palsy 

Cunning*- leports the suivey of the United States leports 
made on the incidence of poliomyelitis m tonsillectomized 
patients foi 1947 Although sevexal hundred questionnaires 
had to be discarded foi the lack of sufficient infoimation, he 
has been able to tabulate in vaiious ways the infoimation 
fiom 25 states as compaied with 13 states in 1946, and lias 
traced 45 pei cent of the poliomyelitis cases lepoited through 
out the countiy in 1947, as compaied with 23 pei cent for 
1946 The disease was lathei mild in 1947 

Aftei several yeais’ work on this poliomyehtis-tonsillec 
tomy survey, and watching the analysis and classification ot 
thousands of cases in bulbai, spinal and mild into the differ¬ 
ent age groups, the number of poliomyelitis cases following 
tonsillectomies and those following other operations and inju¬ 
ries, from all sections of the countiy in mild years and severe 
ones, he is moie convinced than ever that theie is no causal 
relationship between the two and that when a bulbai polio 
myelitis follows a tonsillectomy it is a coincidence 

He does not advocate the indisciiminate lemoval of tonsils 
during any severe epidemic and has no desiie to place his 
patients’ lives in jeopardy through injudicious surgerj, but 
he certainly does not think that this opeiation should be post 
poned indefinitely because the summer months are the niont is 
in which poliomyelitis is prevalent 

He advocates that this suivey be earned on fiom jear to 
year, for he feels certain that when accurate statistics are 
available on thousands and thousands of these cases, it 
be difficult to convince anyone that tonsillectomy piedisposts 
a patient to poliomyelitis 
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The Section of Otorlunolai'yiigology^^ of the British Medical 
Association devoted a session to discussion of pohoraj elitis 
and tonsillectomy 

Allan M McFarlan recountfed the historj- of five childien 
in one fanulj who developed bulbar paralysis nine to 14 dajs 
after tonsillectomy, thiee of them died Many woikeis had 
noted a tendency for the bulbai type of paralysis to develop 
withm 30 days of opeiation Absence of tonsils appeared to 
predispose towards the bulbai lathei than the spinal type of 
paralysis He admitted the risk was very small, but it was, 
of course, greater duimg epidermcs The only safeguard was 
to avoid operations on the tonsils during an epidemic 

Geoffrey H Bateman said that clinicians had refrained 
from operation durmg epidermcs mainly because of pubhcity, 
but the nsk was extremely small, even at the height of the 
epidenuc The effect of the four months’ break in operating m 
1947 had been to add enormously to the waitmg list He 
thought parents were better judges than the physicians of 
the harm caused to then childien by such postponements 

In reply to the question as to why this operation was sm- 
gled out, it was stated that opeiations other than tonsillec¬ 
tomy appeared to hav'e no bearing on the paralysis 

Lajdon^^ discusses an opimon expiessed at the Pieventiv’e 
Medicme Session of the British Medical Association that the 
prohibition of tonsillectomy dunng epidemics of poliomyehtis 
IS the onlj useful admmistrative measure of control against 
the disease The authority concerned, a leader in his branch 
of medicme, wants temporaxilj to stop all removal of tonsils 
dunng a time when some disease is prevalent that seems to 
him of greater importance 

Let us see where such an ordei might lead us to Polio- 
mjehtis IS not the only disease to which it rmght be applied 
The post-tonsiUectomv measles mastoid is so deadly that to 
take out tonsils during an epidemic of measles from a child 
who has not had the disease is as iiskj as to do so durmg an 
epidemic of poliomv elitis Then, w ere such an order made. 
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dunng the n ^ extended to all sucli operations 

of cessation Physicians He applied the principle 

duiinff measle<? dunng- Wintei months and 

any “LuS" 20 years and had iievei seen 

tioL Z tempoiaiy cessa 

to be ^ of tonsillectomy aie much 

exteZoZ ff’ 'Z, admimstiative flat be 

ended to the whole holocaust of tonsils that has been going 

.Zni of a centuiy’ It might be oideied that none 

should be lemoyed under the age of nine, and then only for 
indications that could not be exceeded No' Salutary as such 
rders would be in many ways, we cannot conduct the ait of 
medicine by administrative fiats, and this part of the art must 
be amended by two other methods 


e 1 st IS that the profession as a whole should lecon* 
SI approach to tonsillectomy Piactically eveiy e'lperi- 

m the land deprecates its excessive fiequencr 
the Ministry of Education has, short of dictation, done all it 
^n to limit the number arising from its school inspections 
Yet, still it goes on to such an extent that it can only be 
explained as being due to a disharmony of the human mind 
utuie generations will, he believes, wonder, and some ma\ 
laugh, at our propensity to it, just as we do at the bleeding 
and purging of the end of the eighteenth and beginning of tlic 
last century 


The other is that parents should again assume the lespon 
sibility for decision that they have so long laid aside Tlie 
doctor does not order, he advises If parents would saj, 

I will not have my child opeiated on until tlie epidemic is 
over (or until the Winter is past),” they would find that the 
child is none the worse for the delay, and often that it Ins 
entirely recovered from the symptoms for which the opera 
tion was originally advised The reassumption of tlicir re¬ 
sponsibility might thus lead inquiring minds to demand more 
from the doctors who advise this operation than they hau* m 
the past, and this in turn might ensure the profession as a 
whole making that reconsideration that seems so neccs^arv 
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FRACTURE DISLOCATION OF THE NOSE 

Becker** found fractures in 100 out of moie than 135 cases 
of nasal injuries Fiom his study of these, he foimulates 
certain principles of management Appioximately half the 
cases IS ere childien 

This IS a relatively long, illustiated aiticle and onlj certam 
of his conclusions which apply definitely to childien aie heie 
mentioned 

Early reduction, witlim the fiist few houis, is the pioceduie 
of choice Epistaxis is often tioublesome It and edema may 
cause the surgeon to delay It is bettei to wait until the 
edema has subsided sufficiently so that the tiue extent of the 
deformity can be studied In some cases the fiacture was 
reduced early, only to have it found a week latei, sslien the 
edema had subsided, that theie was stiU defonmty ■vshich 
required secondaiy mampulation 

MTien the fiactuie was compounded externally and dirt had 
entered the wound, tetanus antitoxin and antibiotics oi chemo- 
thei-apy were administered 

Fractures seen as late as two oi thiee weeks after injuiw 
can be reduced 

Fractures properly i educed aie mamtained in position by 
petrolatum gauze packmg mtemally and dental moulding 
compound externally Once reduced, the fragments wiU not 
agam become displaced The petrolatum packing was left m 
place from three to five days, the amount of time dependmg 
upon the seventy of the fiacture 

SURGERY 

Lefkon*” beheves that ihinoplastic procedures m children 
may be safely undertaken at an early age without m any way 
impainng the future development of the organ, and that in 
this way faulty facial development may be prevented, normal 
nasal function established and psychologic and physiologic 
disturbances detrimental to the groning child aioided 



956 


WISHART RHINOLOGV IN CHILDREN 


In suppoit of his asseition, he makes shoit lefeieiices to 
aitides desciibing the successful collection of a numbei of 
abnoimalities and desciibes fully a successful lesult of lus 

0\VT1 

This patient was a boy aged nine yeais and si\ months 
His geneial appeal ance was that of a child with adenoid Tlio 
nasal bones weie separated in the midlme and the doisuni 
was flat The iidges of the ununited nasal bones could easilj 
be felt The lowei end of the nasal septum was S-shaped and 
projected into both nasal chambers These factois, opeiating 
during the developmental period, resulted in the foimation 
of a high palatal arch and a narrow piotiudmg uppei ja« 
causing malocclusion and overriding of the teeth 

Three operations were performed hypeitiopined lymphoid 
tissue in the nasopharynx was removed, the dislocated nasal 
septum was repaired, seven months later the flattened nasal 
dorsum was corrected by the insertion of a giaft of piesened 
car tilage 

Many details are given which suggest that all the oiigm-d 
defects, sti uctural, physiological and psychological and dental, 
have been successfully overcome 

NEW GROWTHS 

Marks and Johnstone*' discuss nasal rhinospondiosis and 
report two cases, one of them in a girl, aged 11 Althougli 
rhinospondiosis has a worldwide distiibution, onlj 1^ 
had previously been reported in the United States The con 
dition should be suspected when a mass in the nose is poI>po‘ ^ 
or papillomatous, with a stiawbeiiy-hke appeal ance \aninr 
from a pink to a deep red, which bleeds leadilj 
proper light source, small white spots uill be found 
uted over the entiie suiface of tlie giowtli These aie t ^ 
spoiangia The authors emphasize the necessity of pieparinp 
histologic sections of all nasal tumois so that the corn 
diagnosis may be reached 
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Cruthxrds^' desciibes the couise of illness of a boy of four 
jears of age tvho de\ eloped a swelling in the nasophanux 
v^hich terminated fatally with metastases in the lungs 

The boy was originally examined foi a cold but tliree weeks 
later began to complain of difficult!' in bieathing, and foui 
days later, quite blue and djspneic, was found to hate a 
sreUmg m the right side of the thioat In the belief that it 
yas a peritonsiUai abscess, it was incised set ei-al times Some 
tune later an otolart'ngologist diagnosed the mass as a tmnoi 
and not an abscess Two weeks latei a hard nodulai mass 
vras without difficulty remoted from the right pharynx and 
eventually diagnosed as an angioendothelioma ansing from 
the buccal mucosa of the soft palate Roentgenogram of the 
chest showed no metastases oi bi onchopneumonia He soon 
ate weU, slept well, bieathed comfortablt and seemed normal 
m every way Five months later, howet ei, i outme chest radi¬ 
ography showed large areas of metastases which weie glow¬ 
ing rapidly and the patient soon died 

From this case the authoi urges that the postnasal space 
in the child should undergo moie thoiough and fiequent ex¬ 
amination foi early detection of tumois, as earlier treatment 
means better prognosis Although angioendothehomas are 
rare and do not metastasize frequently, the majoiitv become 
mahgnant and maj metastasize Earh' treatment with X-iar 
and radium offers the patient his best chance 
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MINOR SALIVARY GLAND TUMORS IN RESPIRATORY 

tract and ear 

Review of the Literature and Report of Two Cases 

Harold Owens, M D , 

Los Angeles, Calif 

Some time ago the authoi discoveied in a white male patient, 
68 yeais of age, a small tumoi in the anteiioi thud of the 
left side of the doisum of the tongue and also a much laigoi 
giowth on the left hue vocal coid and ventiicle Microscopic 
examination of tissue specimens pioved the two masses to be 
of identical aiiangement, and a diagnosis of mucoepidcimoid 
tumor, oiiginatmg within the minor salivary glands, vas made 
by the pathologist (see Figs 1 and 2) The patient died 
shoitly after At time of autopsy, a laige hyper neplnoina of 
identical structure to the oral lesions was found to have existed 
in the iigiit kidney The growths of the tongue and \otal 
cord had consequently to be inteipieted as metastatic giowths 
of adenocystic adenomatous, and cylindromatous aiiaiigenieiit 

Metastases of so-called "mixed tumoi s" of the kidnev to 
the oral cavity, ear, larynx and thyroid have been vaiiousir 
reported Nevertheless, the case briefly desciibed in the fore¬ 
going could not fail to direct attention towards the studv of 
salivary gland tumors rn the somewhat less usual locations 
outside of the major salivary glands It is perhaps notcwortin 
that within a relatively short time theieaftei two instaiicea 
of true mixed tumors of the minoi salivaiy glands were 
encountered in private practice The authoi, furthermore, 

•PrtMtnlccl iia Oiunllthitt « Ihcdis lo \iucrltnn 
<.iil irul OtoloKicjil bocitt> Iiu 191J , ^ 

1 illtorrt \ott This ins rcttlvid la Uir> imoactJpt Olllt tin<l 
puhlic itlon AIu\ 2 PJii 
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was able to obtain data on two additional cases of tlie same 
type, thiough the kindness of Di J M Blown and Di C E 
Futch, both of Los Angeles 

While, of couise, no conclusions can be diawn fioni such a 
small gioup of cases, the seemingly fiequent occuirence of 
minoi salivai'y gland tumoxs contiasts shaiply with the pie- 
vailing opinion expiessed, foi instance, by McFailand, ^ that 
in most hospitals only a veiy few cases of this kind are seen 
each yeai In this connection it may be of mteiest that at Los 
Angeles County General Hospital, with 68,418 admissions dur 
1947, not a single case of minoi salivaiy gland tumor was 
lepoited by the department of suigical pathology This ques¬ 
tion of the incidence of minoi salivaiy gland tuniois cannot 
be conclusively decided on the basis of a tabulation of a great 
number of published cases, however, it would appear that 
neoplasms of this type, though undoubtedly fai less frequent 
than tumors of the major salivary glands, aie not so laie as 
had hitherto been assumed 


Similar difficulties, as in the question of the incidence of 
minor salivary gland tumors, are encountered in various other 
respects Ahlbom^ has made the pertinent obseiwation that a 
conclusive understanding of these peculiar neoplasms requires 
a very large clinical and pathological tumoi mateiial While 
a review of the hteiatuie should by no means be regarded as 
a substitute for such far-reaching study, it may at least be 
able to convey a preliminary impression of some of the more 
significant aspects of this group of neoplasms Befoie report¬ 
ing the results of this statistical and bibliographical lescarc , 
a short review of the successive theoues conceining minor 
salivary gland tumors and a brief description of their nios 
characteristic histopathologic featuies will be attempte 


HISTORY 

According to Ahlboni,^ Ch G and J B Siebold m ^ 
and 1797, respectively, were the fiist authois to dedica e 
separate monograph to the study of sahvai> gland 
The term “mixed tumor” was introduced by Minssen, m 
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for th? salivai-y glands received attention 

ouxed tumors of thp f^ I observed that 

maed tumors of th^ characteristics with 

developed the thpnn, ^ Stephen Paget (1886) 

ongmate fm ^ these tumois of salivaiy type may 
but^e glfnd^la?^ the small glands in the oral mucosa, 

tumors was eon ^oup of mixed salivary 

was conclusively proved only by Berger, in 1922 

glands,'Swng”iise to the tissue within these 

ously answered af H salivary tumois, has been vaii- 

origin was nmno times A theory of mesenchymal 

Cohnheim m Virchow (1863) 

genesis of \”tioduced the hypothesis of branchial 

extended bv ^ ® a view which was modified and 

lent theory jg tLTth ^ ^ piesent time, the pieva- 

cbiefly from originate wholly or at least 

KromDech <.7 tissue, an interpretation defended by 

by Zy^bal,»o in 1933 '®® conclusively established 


HISTOLOGICAL CLASSIFICATION 

characiW^ Possible to give a description of the pathologic 
ingmthi^Hf^ tumors of salivary gland structure, appear- 
newsRP,. glands of respiratory tract and ear, it is 

“sahv ^ 1 what we understand when speaking of 

structure” as a type of histologic arrange- 
mann ^ difficulty was solved by Ahlbom^ in the following 
er We count as salivary tumors all those growths from 
b ^ question which used to be called adenoma, 

end tumors (benign and malignant), cylindroma] 

othehoma, papillary cystic salivary gland tumors, different 
Wpes of carcinoma (epithelioma) and sarcoma ” Long as this 
jst may be, the group of typical mixed tumors 13 usually tur¬ 
ner subdivided into fibroepitheliomas, fibrom 30 comas, chon¬ 
dromas, etc 2 


ft IS understandable that attempts should have been made 
to simplify this extended list of morphological types of sali- 
vary gland neoplasms According to Ewing,” three groups 
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terl8?lc nrrangemV'in°iin(l^mtiM'*^'^^ kIhikI tyi)t J^pltlullnl (ills In clinrai 
nrrunsem. nt und mucinous trounU subslunci. (X IJO ) 


In othei instances, mixed salivaiy tumois can be clesciibed 
as asa-cell caicinomas with hyaline stioma Neoplasms of 
this type aie composed of small, cuboid oi spindle-shaped celh, 
wi ypei chi omatic nuclei, and aiianged in coids oi strands 
which fuse with the hyaline stioma 

In a numbei of salivaiy gland tumois, the epithelial cells 
show CT/ZiTidiowiatoits ailangement (see Fig 1) Thestromi 
of the tumoi consists of coaise hyaline mattei, ariangcd into 
moie 01 less paiallel bundles between which the cellular and 
glandular elements aie compressed-' The coaise tiabetulae 
of connective tissue may undeigo mucoid degeneiation ' The 
epithelial cells are small and dark staining, and aie arranged 
in cylinders or plugs which honeycomb the stioma ' Tlie 
cellular arrangement resembles to a certain degiee the adeno- 
cystic type of basal-cell carcinoma 


A thud group of neoplasms, appearing within the various 
salivaiy glands, has been described by Stewart, Foote and 
Beckei^* as niucoepidennoid tumors (see Fig 5) The\ are 
chaiactei ized by the piesence of numeious mucous cells more 
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Mixed tumor of sali\arj eland tjpe C>lindromatous arrangement 

Of epithelial cells (X120) 



Fig 5 Mucoepidermoid tumor of sall\arj gland type There is ln\ oU e- 
™ent of ducts near the center surrounded b> normal glandular tissue 
120 ) 
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of epithelial tumois appeal within the salivaiy glands benign 
adenoma, malignant adenocaicinoma oi caicmonia, and auto¬ 
chthonous mixed tumois, the lattei gioup composed of nij\o- 
chondiocaicinoma, basal-cell caicmoma with hyaline stionia, 
and adenoid cystic epithelioma Stout believes that in the 
mam only thiee gioups of tumois appeal withm the sali\ar\ 
glands of the uppei ahmentaiy and lespiiatoiy tiacts 
adenoma (including cystoadenoma lymphomatosuni), nii\ed 
tumois, and caicmoma Willis*^ concedes that many of the 
foimeily used names weie convenient foi desciiptive pur¬ 
poses but feels that on the basis of histogenesis onl\ 
the following subgioups should be distinguished simple ade¬ 
nomas, pleomoiphic adenomas and adenocaicmomas (so called 
“mixed” tumois) , anaplastic caicmomas, adenolymphomas 

Simultaneous with this tendency towaids gieatei simphn- 
cation of the histologic teims used in the desciiption of sali- 
vaiy gland type tumois, theie appealed a contiasting trend 
towaids still gieatei diffeientiation Dockeity and Mayo,' for 
instance, distinguished foui diffeient types of lustohsic oi- 
langement within that gioup of neoplasms hitheito labeled 
“mixed” tumois 1 adenocaicinoma of mixed tumoi t>pe, 

£ adenocaicinoma of cyhndiomatous type, 3 adenocaicinoma 
of inteimediate foim, 4 miscellaneous, le, tumois winch 
weie difficult to classify undei the foiegoing headings Stew- 
ait, Foote and Beckei®* weie able to ditfeientiate on the basis 
of specific pathologic chaiacteiistics a subgioup, amounting 
to a httle moie than 5 pei cent of all majoi and minoi salivan 
gland tumois combined, which they named mucoepidoimoK 
ti.moi of the sahvaiy glands 

In this lespect, a statistical evaluation of cases of tumors 
of sahvaiy gland type within lespiiatoiy tiact and ear-- 
exclusive of the majoi sahvaiy glands, and published during 
the past 20 yeais — may be of mteiest Completeness of 
suivey was not intended and in numeious instances it pio'ci 
impossible to asceitain whethei duplication had sbppe 
It is, howevei, hoped that the following statistical tabu i mi 
incomplete as it may be, will piovide an approximate i ca 
the pievaihng opinions on the subject (see Table 1) 
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TABLE 1 


Histologic Classification of Tumors of the ilinor Sallvarv Glands 
Published During the Past 20 Years Four Additional Cases Ttvo of 
Which Were the Author’s Own the Others Obtained Through 
Personal Communications Have Been Added 


Mised tumors___ 

iliied tumors of parotid type_ 

Cylindroma___ 

Basalioma____ 

Adenoma ____ 

ilyeloma____ 

ilyoblastoma_ 

Mucoepidermoid tumors_ 

Endothelioma_ 

Eplthehoma_ 

Carcinoma mostly basal cell carcinoma. 

Adenocarcinoma_— 

Sarcoma___ 

Not specified_ 


244 

10 

IIS 

4 

o 

2 

5 
14 
12 

17b 

32 

22S 

39 


Total number of cases_ 


13S 


In a number of instances it pro\ ed necessarj* to simplif j the 
Pubhshed histologic diagnosis foi the sake of statistical uni¬ 
formity For instance, a case diagnosed as “epithehoma ade- 
noides cjsticum, or cylindroma — a vaiietj of basal cell cai- 
cinoma”“< has been classified under “epithehoma”, similarly, 
n case described as “mixed tumor of sahvary gland tjpe, 
epithehoma adenoides cisticum”*- has also been classed as 
epithehoma”, a tumor vanouslj diagnosed as “mj'xochondro- 
endothehoma, adenocaicmoma and cyhndroma”^® has been 
entered as “endothehoma ” “Fibromj’xoepithehal tumois,” as 
thej often occui in Ahlbom’s^ report, were counted as mixed 
tiunors Quite generallj, cases were classified according to 
their major chaiacteristics while minor differentiations, as 
for mstance, “encapsulated mucous and sali\ary gland tumor 
of the basalioma tj pe w ith cyhndi omatous areas, could not 
he taken into consideration 



968 


H O'VISNS 





i)) 4 bar i4 
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■in othei instances ml^o^ i 
ns basa]-cell caicinornas witlTh^^i^ tumois can be described 
this type aie comnoserl nf ynJine stioma Neoplasms of 
with hypeicluomatic tuclT''^ spindle-shaped celh. 

which fuse with the hyaline ^101^3'*"^^'^ 

in a nuinbei of siJ 

show cyhndi 07natniil Slaud tumois, the epithelial tells 
of the tumoi constTs The strom. 

moie 01 less miaUpl h hyaline mattei, aiianp^ed into 

fifJandulai elementc between which the cellular and 

of connective tissup mn ‘^^"^P^ossedThe coaise tialiecul.it 
epithelial cells mucoid degeneration The 

in cyhndeis 01 staining, and are arranjieil 

cellulai aiiano-pm which honeycomb the stioma ' The 

cystic type of\as"VercT«^^ 

e..a.ae.e..jrtr::r„trielrl'lir» 
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4- Mixed tumor of salltarv gland irpo C> lindromalous arrangement 

of epithelial cells (X 120 ) 



5 Mucoepidermoid tumor of »ali^arJ eland type There Is ln^oUe- 
“ent of ducts near the center surrounded b> normal glandular tissue 

(-< i:o) 
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fiequent m benign than in malignant tumois Sometimob 
entile aieas of the tumoi consist chiefly of mucous cells, and 
epideimoid cells aie by no means as plentiful as those of the 
basal 01 “intei mediate" type One of the outstanding cvto- 
logic chaiacteijstics is epideimoid metaplasia occuiiiiig main 
ly in basal cells but also obseived in mucous and columnar 
cells 

Benign tumois of the mucoepideimoid type aie usuall> 
maiked by pionounced multiplicity of cell types If basal or 
"intei mediate" cells piedominate, a unifoim mosaic pattern 
results, leading to a sheet-Iike aiiangement In legions where 
mucous cells pievail, small oi dilated duct-hke structuies will 
be obseived Such cysts, filled with mucoid secretion (“mucus 
pools”) appeal in about 50 pei cent of all benign tumois of 
this type Dilatation of these cysts may take place, as well ab 
eiosion of lining epithelium, disruption of the basement mem- 
biane, and leakage into adjacent tissue, possibly resulting m 
neciosis In about one-thud of the number of benign tumors, 
the cells in certain areas aie hydropic, swollen and filled with 
extiaoidinaiily clear cytoplasm Cells of this kind in alveolar 
01 pseudoglandulai arrangement simulate renal adenocarci¬ 
noma, and Stewart, Foote and Becker** report that in one 
instance this similarity was so pronounced that “it was neces 
saiy to have assuiance that theie was no clinical evidence o 
renal neoplasm before making the diagnosis of mucoepider¬ 
moid salivaiy gland tumoi ” 

Malignant tumois of the mucoepideimoid type aie usu<ilh 
veiy diffusely oveigiown and lathei anaplastic Gene'*' ' 
epidermoid cells are piedonnnant The almost complete ovm 
giowth of epideimoid oi squamous cells gives at timcb 'v 
appearance of unicellular cancer of epideimoid oi squaniou^^ 
type Staining with mucicainnne will, hovvevei, denionitra t 
the pieseuce of mucus Malignant mucoepideimoid tumor=- 
sliovv little tendency tovvMids the foimation of niicroc 
Mucus pools, due to an overabundant pioductioii of muc 
aie laiely, if ever, obseived 
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CLINICAL FINDINGS 

Mixed tumors glowing fiom the palate aie as a lule film 
and will at times obstiuct the phaiyngeal opening In all 
tumors of salivaiy gland type, differences in consistence aie 
due to variabons in the connective tissue and cartilage con¬ 
tent In geneial the late of growth is slow Tumois of sali- 
vaiy type begin usually as a small submucous nodule, and 
grow within a capsule On the aveiage, the malignant variant 
IS smallei than the benign tumois, and shows less tendency 
towaids cyst formation Localized pain is moie often asso¬ 
ciated with malignant than with benign tumois and accom¬ 
panies almost legularly neoplasms of cylindromatous stiuc- 
ture Swelling and tenderness aie often observed Salivaiy 
gland t5^e tumois of the palate sometimes pioduce hemoi- 
I’hage, 01 difficulty of deglutition, tumois of the tongue may 
lead to speech impairment Most of the patients with tumois 
lu the paranasal sinuses complain of nasal blockage, pain, 
nose bleed or nasal discharge as fiist symptoms Tumois 
oiigmating within the external auditory canal oi in the middle 
eai may lead to irapaiiment of heaiing and to Roentgenologi- 
caly demonstrable bony changes Malignant mucoepideimoid 
tumois often produce mucosal ulceiation, as well as eiosion 
end penetiation of adjacent bony stiuctuies 

SEX 

A statistical tabulation of the same mateiial as mentioned 
earlier m this repoit showed that 489 of the patients with 
niinoi salivary gland tumors weie males, 192 weie females, 
while in 457 instances the sex of the patient was not 

indicated 

New and Childiey“ lepoited 87 7 pei cent of male patients 
in their senes of 357 cases In the senes of Ahlbom,^ on the 
othei hand, which includes majoi as well as minoi salivaiy 
gland tumois, theie occuned a maiked piedominance of 
female patients (65 pei cent) Accoiding to Stewart, Foote 
and Beckei,®! sex is no factoi m mucoepideimoid tumois, and 
benign as well as malignant neoplasms occuned with appioxi- 
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mately equal fiequency m male and female patients It has, 
howevex, to be added that total figuies of these last named 
authors also include patients with tumors of the major sah- 
vaiy glands The lemaik by Willis®^ seems, therefore, entireb 
wail anted, that theie is but little diffeience between the 
sexes in then liability to sahvaiy tumois 

' AGE 

The age of patients was mentioned in only a small number 
of cases, and the aveiage figuie calculated on that basis, 41i 
years, may be of no great statistical value The e\tieme ages 
in this senes weie 13 and 87 yeais, lespectively New and 
Childiey’s®® seiies with a slightly highei average age (45 5 
yeais) included patients as young as four and as old as 80 
years The aveiage age of Ahlbom’s^ patients with tumors 
of the minoi sahvaiy glands was 47 8 yeais 

All authois agiee that the aveiage age of patients uith 
malignant tumois is considerably highei than that of persons 
with benign neoplasms There is no reason why this finding 
in groups which include tumois of the major as well as the 
minor salivary glands should not apply also to a senes limited 
to the latter location 

SITE OF PRIMARY LESION 

In 414 cases reported in the 82 papers on which the present 
statistical survey is mainly based, the site of lesion was not 
sufficiently identified In the rest of the material, the ixihdc, 
including hard as well as soft palate, was most often the 
location of the growth Tins finding is in agreement with t ic 
results of every other published senes, and in all instancta 
palatine growths weie moie abundant than minor salna*^ 
gland tumois in any other site, how'evei, in the piesent ta a 
lation, tumois of the palate weie compaiativelv less 
than lepoited in the smaller groups of Willis®^ and Ai 
Benign” or malignanf"*'' tumois of the hard palate 
invade the paranasal sinuses, or the nasal cavity jj 

other instances, the growth ma> infiltiate into the 
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pillar-® As squamous cell carcinoma is relatively rare within 
the hard and soft palate, while tumors of salivary gland tj^ie 
are comparatively frequent, their possible presence should 
always be taken into consideration in the differential diag¬ 
nosis of neoplasms encountered in that area (see Table 3) 

TABLE 3 


Primary Site of Tumors of the Minor Salivary Glands Published During 
the Past 20 Years Four AddlUonal Cases Two of WTilch are the Author s 
Own the Others Obtained Through Personal Communication Have Been 

Added 


Hard and soft palate_ — -- 

Pharynx ___- _ _ —- 

Paranasal sinuses_— - —-— 

Trachea______ 

Tongue__ _ — 

Cheek__ _ ___ 

Tonsillar region__ _ -—^ — 

Floor of mouth- - - 

Glottic area and larynx---- 

External ear canal and middle ear— - 

Gums ____— — — — 

Bronchi__ — - - 

Not specified__- -- 

Total number of cases-—- — 


_264 

_S4 

_ 73 

__ 59 

__ _ 44 

_41 

_ 3S 

_36 

18 

_IS 

__14 

13 

. _ 11 

7 

414 
_1 138 


Next to the palate, minor salivaiy gland tumors tveie most 
frequently encounteied in the nascil cavity (84 times) A 
sumlarly large peicentage of nasal tumoi-s has been lepoited 
by McDonald and Havens One tumoi of the upper septal 
region recuired five times within four yeais, but never pio- 
ceeded to metastases or local invasion anothei case involv¬ 
ing the right nasal cavity as well as the fiooi of the antrum 
Pioduced foul localized i ecui rences 
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The mucosa of the pMiym was the ongmal site of the 
tumoi in 73 cases In one instance, the giowtli was so laige 
that it extended fiom the eai to the thyioid caitilage, seveial 
othei tumois had eioded ceivical veitebiae•''' Oiigiii within 
01 about the Eustachian oiifice is especially noted in one 
instance ■“ 

Salivaiy gland tumois of the lip weie noted in 59 cases, 
appaiently oftenei in the uppei than in the lowei lip 

In the paiaiiasal sinuses theie occuiied 44 cases, two-thiids 
of which aie lepoited by McDonald and Havens "* Recinient 
tumois of the antium may invade the palate,' and as at the 
same time tumois of the palate may pioceed to eiosion of 
adjacent bone,'* it is sometimes difficult to decide wlieie the 
complex giowth had oiiginated 

Moie than 5 pei cent of all minoi sahvaiy gland tumois in 
which the location was sufficiently specified oi, to be pieciso, 
41 cases, occuiied within the tiachea This is consideiablj 
moie than in the laiynx and glottic aieas, a fact which is 
confirmed by the obseivation of Ahlbom ’ The gieatei iiuni 
bei of instances of minoi sahvaiy gland tumois within the 
tiachea has been lepoited by McDonald,” who submitted 27 
cases fiom the lecoids of the Mayo Clinic Sixteen of the 
patients weie males, 11 females, the youngest was 29, the 
oldest 70 yeais of age Histologically, all tumois were con 
sideied to be malignant, though to vaiying degiees Squa 
mous cell caicinoma was most frequently encounteied (H 
times), the remainder consisting of cylindromas (eight), aie- 
nocarcinomas (six) and hemangioendotheliomas A basalionw 
of the subglottic-tracheal area, which was classified as 
nign,” recurred 11 years after excision, and at that time throe 
different growths appeared, causing almost complete obstruc 
tion - Tracheal tumors sometimes attain to a veiy large size, 
as for instance an epithelioma adenoides cysticum, "hici 
extended from the subglottic region to the point of origin o 
the right bronchus ” In other instances, tiacheal c>liiidroiin ^ 
arose close to the bifurcation and proceeded to invohe one 
both bionchi 
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A suivey of the liteiatuie shows that salivaiy gland t^ije 
tumors were observed 38 times within the mucosa of the 
tongue Fifteen cases were reported by McDonald and Hav¬ 
ens,^* all of which were considered to be malignant The 
histologic diagnosis ^\as cylindroma in seven instances, ade- 
nocaicinoma in six instances, while mixed tumors were noted 
twice In a senes of 11 tumors of salivarj’’ gland type within 
the tongue, Brunschwig^= found seven neoplasms situated v ith- 
in the base, while in Ahlbom’s^ much smaller senes of four 
cases, all tumors were encountered in this location The great 
danger of mahgnant neoplasms arising at that site is well 
illustrated by a pseudoadenomatous basal cell carcinoma vhich 
had developed m a salivary gland at the base of the tongue 
the tumor spread locally so far as to almost close the right 
side of the pharynx, while at the same time metastases to the 
cervical lymph nodes as well as to the lungs and the femur 
occurred •‘® 

Sahvary gland type tumors of the cheek have been repoi*ted 
in 36 instances, the greatest pari; by McDonald and Havens 
Their series consists of an equal number of mixed tumor s and 
adenocarcinomas, and of a few cylindromas Attempts have 
been made to distinguish the buccal glands fiom which these 
neoplasms sprmg, and it may be assumed that the greatest 
part arises either from the accessory parotid or from the 
adjacent molar glands 

The tonstllai region is noted as the origin of sahvary gland 
tjqie tumors in 22 instances Such neoplasms often extend to 
involve the lateral pharyngeal wall,'® or may i each the base 
of the epiglottis 

The floor of the mouth is the region of origin in 18 cases, 
almost all reported by McDonald and Havens,®" who found 
that cylindromas are more numerous than adenocarcinomas 
or mixed tumors 

Salivary gland tumors are rare in glottic aiea and laiynx 
(14 cases) It is noteworthy that neoplasms of this type are 
most fiequently encountered in the subglottic aiea, near the 
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The mucosa of the p]ia}ynx was the oiiginal site of the 
tumoi m 73 cases In one instance, the giowth was so large 
that it extended fiom the eai to the thyioid cartilage, seveia! 
othei tumois had eroded cervical vertebraeOrigin within 
or about the Eustachian oiifice is especially noted in one 
instance 

Salivary gland tumors of the lip weie noted in 59 cases, 
apparently oftener in the uppei than in the lowei lip 

In the pa')ana-sal sinuses there occurled 44 cases, two-tliiuh 
of which are reported by McDonald and Havens Recuirent 
tumors of the antrum may invade the palate, and as at the 
same time tumors of the palate may proceed to erosion of 
adjacent bone,"* it is sometimes difficult to decide w'here the 
complex gio\vth had originated 

More than 5 per cent of all minor sahvaiy gland tumois in 
which the location was sufficiently specified oi, to be piecise, 
41 cases, occurred within the tiacliea This is consideuiblv 
more than in the larynx and glottic areas, a fact which is 
confirmed by the observation of Ahlbom ^ The greater num¬ 
ber of instances of minor salivar-y gland tumoi s within the 
trachea has been reported by McDonald,-'* who submitted 27 
cases from the records of the Mayo Clinic Sixteen of the 
patients were males, 11 females, the youngest was 29, the 
oldest 70 years of age Histologically, all tumors were con¬ 
sidered to be malignant, though to varying degiecs Suua 
mous cell carcinoma was most frequently encounteied (H 
times), the remainder consisting of cylindromas (eight), ade- 
nocaicinomas (six) and hemangioendotheliomas A b^'isahoiw 
of the subglottic-tracheal area, which was classified as be¬ 
nign,” recurred 11 years after excision, and at that time three 
different growths appeared, causing almost complete obstruc 
tion * Tracheal tumors sometimes attain to a very large 
as for instance an epithelioma adenoides cysticum, " " | 
extended from the subglottic region to the point of “ 
the right bronchus ** In other instances, tiacheal cyhndro^ 
arose close to the bifurcation and proceeded to in%ohe one 
both bronchi ■'* 
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A sm-vey of the hteiatuie shows that sahvai-y gland type 
tumors were observed 38 times within the mucosa of the 
tongue Fifteen cases were reported by McDonald and Hav¬ 
ens/* all of which were considered to be malignant The 
histologic diagnosis was cylindroma in seven instances, ade- 
nocaicinoma in six instances, while mixed tumors were noted 
hvice In a senes of 11 tumors of salivary gland type within 
the tongue, Bi unschwig*^ found seven neoplasms situated with¬ 
in the base, while in Ahlbom’s* much smaller senes of four 
cases, all tumors were encountered in this location The great 
danger of malignant neoplasms arising at that site is well 
illustrated by a pseudoadenomatous basal cell carcinoma which 
had developed in a salivary gland at the base of the tongue 
the tumor spread locally so far as to almost close the right 
side of the pharynx, while at the same time metastases to the 
ceiwical lymph nodes as well as to the lungs and the femur 
occurred *« 

Salivary gland type tumors of the cheek have been repoi'ted 
in 36 instances, the greatest part by McDonald and Havens 
Their series consists of an equal number of mixed tumors and 
adenocarcinomas, and of a few cylindromas Attempts have 
been made to distinguish the buccal glands from which these 
neoplasms spring, and it may be assumed that the greatest 
part arises either from the accessory parotid or from the 
adjacent molar glands 

The tonsillai region is noted as the origin of salivary gland 
type tumors in 22 instances Such neoplasms often extend to 
involve the lateral pharyngeal wall,-®’* or may reach the base 
of the epiglottis ®® 

The flooi of the mouth is the region of origin in 18 cases, 
almost aU reported by McDonald and Havens,** who found 
that cylindromas are more numerous than adenocarcinomas 
or mixed tumors 

Salivary gland tumors are rare in glottic ai ea and lai-ynx 
(14 cases) It is noteworthy that neoplasms of this type are 
most frequently encountered in the subglottic area, near the 
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haXi ‘itfbo Jr?r f ^ '“‘“ 

t.aebea, obs..ucbo„ „aY 


ascnnia 

the ea,i that it may be of estT^ 

";h«e they have C „ ir,? 

plasms are most fiequent with, <-k Such neo- 

and may even extend mfn fK ^ ®^texnal auditory meatus 
^^Poited nelv Z oLT ‘ One tumor .as 

was attached to the mnpf f Eustachian tube, another 

tumors in tSieVon of tympanic walP^ Salivaiy gland 

A grianular cell mvnhi*. . °^^®^times pedunculated ” 

parTof he exl^n^ the inner 

-moveVn^^r^^^^^^^^ had been 


least fitumors of salivary gland type u’ere 

mZemZZ^!, ^Xnant 

A tumor of th ^PPeaiod twice m the alveolar ridge 

mvxochondi f 1^"^’ ''^^^uusly diagnosed as 


iZZh ^^stances of minor salivary gland tumors of the 

ovlinri ^ lecotd All these neoplasms were classified .is 

r omas, and in some cases the tumoi grew to involve the 
upper lobe of the lung 


CASE REPORTS 


The nadenT years Y\a8 first scon on Ma> s 151' 

side of the fnrp P“*'* radlaUnff to tlie rlphi 

and Dain tn the ^h^"? duration He also had a drj hacking coush 

Exandnation rev P'P® 

membrane The l^ft'^t'^” °Perforation of the right Dnip-infr 
shouea^nL Tf membrane was clear The nasal siptum 

erent eh»t ‘"'eht without howe'tr causing 

mn ee ° ^ na30i)har>ngeal mucosa was hjpereniic but w 

ri.fe sinuses appeared clear upon IransillumlnaiioT 

Leucoplacic areas were discolored tn the mucosa of the cheeks ami al‘o 
I palate On the left side of the soft palate a liru) nu- 

tenuer nodule was encountered under the mucosa The \octl cords mo'< 1 
norman> and there were no masses tn the larinv First Impro^'c’’ 
ieucoplacln of the mouth tumor of the palate possibly malignant L[oa 
remoeal on June 26 the tumor was seen to involee the entire left half a? 
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tie soft palate eitending anteriorly to the junction of the soft and hard 
palate The mass tras not too weU encapsulated and had to be removed 
m several pieces. The wound healed per primam and at time of writing 
there has been no recurrence 

The specimen submitted for pathologic examination consisted of a 
dozen or more irregular pieces of tissue of yellowish mucoid appearance 
the largest fragment measured 12 x 7 x 10 mm. Microscopic examination 
showed the neoplasm to be composed of smaU cells partly undifferen 
dated and partly of tubular shape Colloid like inclusions were frequently 
observed wi thin these tubules The undifferentiated cells tended to 
merge with a myxoid stroma which in some places was of hyaline appear 
ance however tubular or duct Uke structures predominated, while the 
stroma was relatively scarce In one area a large duct was surrounded 
by papillary ridges of stroma m other places the epithelium of ductules 
tended to infiltrate the deeper layers of connecuve tissue Parts of sev¬ 
eral specimens exhibited normal salivary gland structure Most of this 
tumor appeared to be benign but propensity for recurrence had to be 
taken into consideration Adenomatous structure predominated within the 
tumor Diagnosis Salivary gland tumor (see Figs 6 and 7) 



Pigr 6 Mixed tumor of the palate Case 1 Vli eolar arrangement of cells 
and myxomatous character of stroma. ( X 120 ) 

Case 3 V W female white -iS jears of age was first seen on Nov 7 
1917 The patient complained of sore throat of two years duration 
intermittent hoarseness during the past 12 months dyspnea progres 
slvely increasing in the course of the past year The patient had been in 
good health all her life Physical Examination Ekirs nose and upper 
respiratorv passages were normal Mirror examination of the larmi 
demonstrated two large polvpoid granular masses located underneath the 
left cord In the posterior portion of the larynx. Initial Impression Polj 
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Fit 7 Allvt-U tumor of the palate Ca«o 1 
teneratlon Is apparent while In the uppi r 
formation are seen (X 210 ) 


n the left eenter e>slle de 
nter Ini'- il eells »1th pe irl 


pold giranuloma of the subglottic region Diiect '“^ fn n.Xlon loathe 
formed on the same day and the tumor tens remoted 

two large polypoid tumors a more sess e (hcj'subglollle 

encountered, extending to the anterior wall of the lnr>n'c la the su g 

region 

Direct laryngoscopy was repented two weeks one 

area from which the tumors had been ''.'‘^J^ e l^goo, 1 condition 

week later the larynx was examined and found to be i g 

tlMologU Examination The tumor 
distorted by papillary structures For the 'boldal epithelium 

lined by two or more lajers of cells, p** . ■ (alrlj orclul) 

When only two layers were present nuclei took the stain 

arrangement The cytoplasm stained lightly ‘ T^cre exWe^ 

?a[Lf evenly while the nucleoli 'jere bofo'y ' sp .ces ottm 

hardly any Indication of mitotic actUlty rhe g spac,< 

contained basophilic material resembling . |ant i\lilencL of 

Seen ,he.e gl-n.l like .truciures 

proliferation of somewhat Afferent ,nj,l„r to tb, socallul 

oval shape but sometimes also stellate „ Itttrn could b. r<c 

r.:” 

i?!S^ersie“i‘ ”Lrr;rer"a r^k^'ii.a»».. - 
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salivarr gland ongin and occasionaUj" seen in the mouth or in portions 
of the respiratorv tract or papillary adenoma of mucous gland origin 
The first possibiUtr seemed more likelv The tumor was considered to 
be benign but capable of local recurrence and aggressive growth (see 
Fig S) 



Figs Mixed tumor of the Iar> nx. Case 2 Cj llndromatous arrangement 

i cells can be observed. (X 2lu ) 


SUMMARY 

Tumors of the minor salivary glands are more frequently 
encountered than is usually assumed A comprehensive but 
t>y no means complete review of the hterature of the past 20 
iears revealed 1,138 published cases History, histological 
classification and histopathologj of mmor salivary gland tu- 
more are discussed The clinical characteristics, especially the 
site of the primary' lesion, are reported on the basis of a 
statistical evaluation of the bibliographic material Two cases 
nre presented and a third one is briefly reviewed, which, 
though diagnosed as mixed tumor of sahvarj gland type, was 
pro\ ed at autopsy to hav e been the metastasis of a hyper¬ 
nephroma. 
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cant The perfoimance of mastoidectomy, with successful 
lesult, by Petit, in 1760, gave consideiable impetus to the 
lagging inteiest of the day Paiacentesis of the eaidium, to 
reheve deafness, performed in 1788 by Coopei, of England, 
did not accomplish its mission, but it did help to focus atten- 
ti6n on the eardium and the middle eai In the lattei part of 
the eighteenth centmy a seiious setback was expeiienced 
when mastoidectomy, perfonned foi the lelief of tinnitus and 
deafness, resulted in the death of the loyal physician to the 
Damsh Bang It was not until the decade 1860-1870 that 
suigical diainage of the mastoid piocess was placed on a defi¬ 
nite acceptable plane by the biilliant efforts of von Tioltsch, 
Lucke and Follin The actual oiigin of present day mastoid 
surgery should probably be credited to France While its eaily 
development was fosteied by Geimany and Holland, its lattei 
day growth was encouraged by the woik of the Englishmen, 
Wilde and Toynbee, and its twentieth centmy improvements 
have been largely the lesult of American ingenuity 

In 1873, mastoidectomy was fust specifically recommended 
^ the treatment foi suppuration in the temporal bone 
Schwartze described the operation and gave the indications 
for its use His desciiption became the accepted standard 
until 1905, when Whiting published his classical work In 
1910, Reik introduced the blood clot method of healing of the 
postauiicular wound, closing the postaui icular soft tissues 
tightly This method fell into disrepute because of frequent 
infection of the blood clot with no available drainage Since 
then the teachmgs and publications of such men as McKei non, 
Kemson, Phillips, Rae, Dench, Duel, Coates and many others 
have added greatly to the development of surgical technique 
in the treatment of mastoid suppuration The most recent 
contributions have been offered by Lempert and his followers 
in the perfection of the endauial approach to the mastoid 

The endauial attack on the temporal bone was attempted 
many years ago, but the incisions were usually made through 
skin, fibrous tissue and cartilage indisciiminately, so that con¬ 
siderable postoperative atresia and adhesions were likely to 



ENDAURAL SURGERY OF THE TEMPORAL BONE* 

Rear Admiral C A Swanson, M C , U S Navy, 

The Suxgeon Geneial, 

Washington, D C 

Fox the past thxee yeaxs the endauxal technique, as outlined 
by Lempeit,*- has been used exclusively xn all tempoial bone 
suxgeiy at the Bethesda Naval Hospital, with which I have 
been closely associated in the capacity of consultant in oto¬ 
laryngology Duxing this pexiod theie have been ovei 100 
majox opexations pexfoxmed by the endauxal method, includ 
ing complete mastoidectomies (simple mastoidectomy), attico- 
mastoidectomies (modified xadical mastoidectomy), tympano- 
mastoidectomies (xadical mastoidectomy), xesection of oste¬ 
oma of the external auditoxy canal adjacent to the dium, 
lepaii to the facial nerve, xepaix of postauiiculai defects, and 
fenestrations of the external semiciiculai canal foi otoscleio- 
sis In all of these pxoceduies, the technique of Lempert has 
been followed meticulously It is my purpose to leview brielK 
the development of the technique and to outline some of its 
advantages and disadvantages 

The development of tempoial bone suigeiy has pioceedtd 
veiy slowly since Riolan,*'* in 1649, lecommended opening the 
mastoid process to relieve deafness caused by Eustachian tu 
destruction Little enthusiasm developed fox this piocedun, 
and veiy little piogiess was made foi over a ceiituiy Ceitnn 
events maintained inteiest in otologic suigexy, howevei, an 
then impoitance must not be lightly dismissed The cat letefi 
zation of the Eustachian tube, in 1721, by Guyot was signi < 

•PrcHcatcU an CiinUIdatc s TIichIk to Amt-rkan Iair\nkolohk 0 nlU 
c il iind OtoIoKical Socict> Inc 1919 

l*(Utora Noll Thin ms rcctlvcU Jn T^ir>nKoatopc Office and ace P 
publfcntiun \prfl .1 1 M9 
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result, by Petit, in 1760, ga\e considerable impetus to the 
lagging mterest of the day Paracentesis of the eardrum, to 
reheve deafness, performed in 1788 bj Cooper, of England, 
did not accomplish its mission, but it did help to focus atten¬ 
tion on the eardrum and the middle ear In the latter part of 
the eighteenth century a serious setback was experienced 
when mastoidectomy, performed for the rebef of tmmtus and 
deafness, resulted m the death of the rojal physician to the 
Danish Kmg It was not until the decade 1860-1870 that 
surgical drainage of the mastoid process was placed on a defi- 
uite acceptable plane by the biiUiant efforts of von Troltsch, 
Lucke and Follin The actual origin of present day mastoid 
surgery should probably be credited to France While its early 
deielopment was fostered by Germany and Holland, its lattei 
du\ growth was encouraged by the work of the Englishmen, 
Wilde and Toynbee, and its twentieth century impio\ements 
hate been largely the result of American mgenmtj’’ 

In 1873, mastoidectomy was first specifically recommended 
as the treatment for suppuration m the temporal bone 
Schwartze described the operation and gave the mdications 
for Its use His description became the accepted standard 
until 1905, when WTuting published his classical work. In 
1910, Reik mtroduced the blood clot method of healmg of the 
Postauncular wound, closmg the postauncular soft tissues 
tightly This method fell mto disrepute because of frequent 
infection of the blood clot with no available drainage Since 
then the teachmgs and pubhcations of such men as ilclvemon, 
Kernson, Phillips, Pcae, Dench, Duel, Coates and manv others 
have added greatlj to the development of surgical techmque 
in the treatment of mastoid suppuration The most recent 
contributions have been offered bj Lempert and his followers 
in the perfection of the endaural approach to the mastoid 

The endaural attack on the temporal bone was attempted 
niany j ears ago, but the incisions were usually made through 
skin, fibrous tissue and cartilage indiscriminately, so that con¬ 
siderable postoperatne atresia and adhesions were likely to 
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develop lu 1875, seveial papeis weie wiitteu on the eiuiaural 
appioach to the middle eai and auditoiy ossicles foi tiie lelief 
of deafness and tinnitus Kessel, of Jena, was a pioneer in 
this woik He was followed by Schwaitze, Scliioedei, Paiibe 
and Jack In 1887, Stacke attacked the endaiual appioatli 
because he felt it allowed only a small field of opeiation 
Impiovements in endauial technique weie giadually evoked 
by Kessel, who was able to lemove the entiie lateial wall of 
the attic with buii and cuiette in the last decade of the 
nineteenth centuiy In 1900, Gompeitz lepoited on the use 
of local anesthesia in endauial opeiations In 1901, von Eicken 
impioved local anesthesia by adding adienahn to tlie anes 
thetic agent Thies peifoimed the fiist ladical niastoideetoniv 
by the endauial method in 1907 Essen leviewed the eiidaiiriil 
woik of Tines and, in 1921, published his own findings and 
modifications 


In 1926, Di Julius Lempeit, of New Yoik, w'ho had per- 
foimed 1,500 mastoidectomies by the postauiiculai method of 
Schwaitze, began to use the endauial approach to the tern 
poial bone His classical incisions in the extiacartilagiuous 
portions of the external auditory canal aie the lesult of much 
tiial and eiioi expeiimentation on the cadavei over a peiiod 
of years By devoting his entire time to the peifcctioii of tlie 
endauial method of otologic suigeiy, Lenipeit‘ has been ahk 
to evolve his three simple incisions that aie now so wc 
known By removing a small tiiangle of the skin and sui^ 
cutaneous tissues enclosed in these incisions and niobiliziut 
the aiitauiiculai window which is theieby pioduced, it 
possible to gain access to any poition of the temporal one 
that lequiies surgical treatment Seveial modifications o 
endauial incisions have been suggested by Shamliaugh 
otheis foi various reasons 


The advantages of the endauial approach can be u 
shaied only by those who leain all of the technical niinu n<- 
that have been developed Pieliminaiv instruction oi> 
cadavei undei competent supei vision is one of the 
quiiements A knowledge of the minute auatoni> of t ic* c 
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poral bone and its relations aie an acknowledged pieiequisite 
The use of intense iHummation provided by an appioved type 
of headlight is important Adequate iiTigation and suction 
apparatus is necessary to maintain a cleai opeiative field 
Magnification is essential for appropriate treatment of disease 
in the middle ear and for the cieation of fenestra in the semi¬ 
circular canal The use of sharp cutting burrs m removing 
the mastoid cortex probably elimmates a good deal of the 
trauma to the brain which could be produced by mallet and 
gouge, while it allows gieatei accuracy in perfoimmg this 
step of the operation The emphasis placed on the use of long- 
handled sharp cunetes as delicate cutting instruments rather 
than as scoops makes foi greater precision m operating, 
however, the special techmque can be mastered onl> a ei 
givmg it considerable study and effort, and a lathei geneious 
expenditure of money is lequiied for the Inghlj specia ize 
equipment 

To justify the extra time and expense required to leam the 
endaural techmque, there are certain advantages which it 
offers over the postauiicular method of attack 

1 It affords the most diiect avenue of surgical attack on 
the external auditory canal, mastoid antrum and cells, aditus 
and epitympanum, labyrmth, zygomatic area, middle ear, 
facial neiwe, lateral sinus, dm a of nnddle and postenoi fossae, 
and the petrous apex 

2 There is less trauma to the soft parts 

3 There is no postoperative penchondiutis oi myostitis, if 
the incisions are properly made 

4 Postoperative inspection of the mastoid cavitj is facili 
tated, and treatments are simplified 

o Excellent drainage is maintained for as long as is nec¬ 
essary 

6 The postoperative period of disabilitj* is shortened 

7 The cosmetic scar is minimal 
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^ral bone and its relations aie an acknowledged pieiequisite 
^ e U5e of intense illuramation provided by an appio\ed tjT^e 
of headlight is important Adequate iiiigation and suction 
spparatus is necessary to maintain a cleai operative field 
lognification is essential foi appiopiiate treatment of disease 
mthe middle eai and foi the creation of fenestia in the semi- 
curcular canal The use of sharp cutting biurs in lemovmg 
the mastoid cortex probably eliminates a good deal of the 
trauma to the brain which could be produced bv mallet and 
Souge, while it allows gieatei accuracy in perfoiruing this 
^op of the operation The emphasis placed on the use of long- 
handled sharp curretes as delicate cutting instruments lathei 
than as scoops makes foi gpreatei precision m operating, 
howeier, the special teclinique can be mastered onlj after 
Sivmg it considerable study and etfoi't, and a i*athei generous 
expenditure of monej is required for the highly specialized 

equipment 

To justify the extra time and expense required to learn the 
endaural techmque, there are cei’tam advantages which it 
offers over the postauriculai method of attack 

1 It affords the most direct avenue of surgical attack on 
the external auditory canal, mastoid antium and cells, aditus 
3nd epitympanum, labjunth, zygomatic area, middle ear, 
facial nerve, lateral sinus, duia of middle and posterior fossae, 
and the petrous apex 

2 There is less trauma to the soft parts 

3 There is no postopeiative perichondritis or m\ ostitis, if 
the incisions are properlj made 

4 Postoperative inspection of the mastoid ca\ ity is facili¬ 
tated, and treatments are simphfied 

5 Excellent drainage is mamtained for as long as is nec- 
essarj 

6 The postoperative period of disabditj is shortened. 

7 The cosmetic scar is minimal 
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Theie is a certain feeling of accomplishment enjoyed 
the otologist who has peifoxmed a tympanomastoidector 
thiough the endaural incisions, using electrically driven bur 
and shaip cuirettes The gradual uncoveiing of each Ian 
mark of importance, the systematic eiadication of every po 
sible aiea of neciosis and infection, and the ease with whic 
one can convert a mastoidectomy into an atticomastoidectom: 
01 a tympanomastoidectomy, oi furthei into a labyiinthectom 
01 apicectomy, all combine to give the smgeon a piofoun 
feeling of satisfaction in the execution of his suigeiy 

In teaching the endauial technique to residents it has beei 
giatifying to watch then evolution fiom timid scratchers oi 
the coitex to confident operatois, who aie not afraid to exploit 
any aiea once they know its contents and can see its deepest 
lecesses No effort is made to develop speed, and safety is 
made to depend solely on an intimate knowledge of the anat 
omy of the part Each lesident is shown the postauricular 
method on the cadavei, but none of them have shown anj 
vncUiiaUoii to prefer this method ovei the antauricular ap 
pioach The classical Schwaitze tympanomastoidectomy (radi 
cal) is peifoimed at least once duiing the year with gouges, 
longeuis, chisels and standaid cuiettes by every icsident, 
aftei he has learned the endauial technique thoioughiy This 
is done because the special equipment noimally used in cnd- 
auial suigeiy is not available in all naval hospitals and hospi 
tal ships 

A detailed account of all cases opeiated upon by the end 
aural method is not called for in a piesentation of this Km 
It IS sufficient to state that theie weie in all two compk^ 
mastoidectomies (simple), 11 atticomastoidectomies 
fied ladical) , ovei 50 typanomastoidectomies (radical), o 
fenestiations of the labyiinth for otoscleiosis, three revisioua 
of fenestiations, and two resections of osteoma of the on 
external auditoiy canal foi atiesia, included among the 
auial piocedures perfoimed during the past three jears^ 
the expel lence of the opeiatoi inci eased in each 
ability increased and his surgical horizon broadenc , so 
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more and moie condihons m the temporal bone became leadily 
accessible through the endaural approach With mcreased 
ability, there was a noticeable reduction in tioublesome bleed¬ 
ing, a much wider exposure of the woiking aiea could be 
obtamed as needed, and the postoperative course became much 
smoother for the patient 

Complications following endauial proceduies have been verj" 
few There have been three temporary facial palsies, one 
apparently caused by tight packing ovei a skin graft on the 
lowered facial ndge, and two caused by loweiing the facial 
ndge too far with a cutting burr The heat of the burr prob¬ 
ably caused the paiesis All three cases lecoveied Our great¬ 
est difficulty has been experienced in controlling exuberant 
granulations in the middle ear until epithelial ingrowth could 
occur following tympanomastoidectomy The judicious use of 
split thickness skin grafts helps to overcome this We are 
still troubled by our inabihty to cope adequately with necrotic 
granulations covering the stapes m the oval window, and con¬ 
cealing the mche of the round window It is possible that 
removal of this neciotic tissue would allow improvement in 
hearmg, but the risk involved in working over the stapes is 
too ggeat The accidental removal of the stapes during an 
attempt to tease necrotic tissue out of the poster osupeiioi 
portion of the middle ear had a dampemng effect on oui earh 
enthusiasm for the removal of all diseased tissue regardless 
cf its location Too much zeal m curettmg granulations out 
cf the hypotympanum resulted m brisk oozmg from the j ugu- 
lar bulb m another early case Surprisingly enough, neither 
of these accidents caused any change m the usual postopera¬ 
tive course, probably because penicilhn chemotherapy was 
employed for 10 days postopeiatively Increasing familiarity 
With the appearance of the middle ear in various pathological 
conditions has precluded any untoward accidents in the past 
oO cases 

During this modern era in the history of otologic surgery, 
^hen chemotherapy has reduced the incidence of surgical 
i^stoiditis to the lowest percentage it has ever attained, it 
becomes doubly necessary to train the younger otologists thoi- 
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oughly m tempoial bone suigeiy duiing then lesidencj \eaii, 
since it IS likely that then oppoitunities to keep then h.nids 
in opeiative suigeiy will be few and fai between aftei the} 
finish then tiaining It is my opinion that the best tiaiiiiiii; 
can be offeied thiough the teaching of the endauial technique, 
since the piimaiy lequirement foi learning the method is .i 
thoiougli knowledge of the anatomy of the tenipoial bone 

The second part of this papei is being devoted to a discus 
Sion of the oiiginal 25 cases of clinical otoscleiosis wliicli 
weie opeiated upon at the Bethesda Naval Hospital between 
Apzil, 1946, and July, 1947 The piesentation of the pool 
eaily lesults fiom this type of amal lehabilitatioii suigen 
may cause a stu of disappioval among my nioie conseivalue 
colleagues in otology, but, on the other hand, it can also be 
used as a measuiing stick by those who have not yet attempted 
this type of suigeiy Foi the aveiage otologic suigeon, t)ic 
maivelous lesults obtained in selected cases at the laiger 
clinics by such outstanding men as Lempeit, Shanibaugli and 
House aie piobably not attainable In a model ately busy 
piactice theie will not be moie than 300 cases of suigical 
clinical otoscleiosis available in the entire life span of the 
practicing otologist In such a small senes, theie cannot be 
too many disappointments, or the suigeon will soon become 
discouraged and will abandon the procedure because of the 
unfavorable publicity it gives him in his community It ma\ 
be encoui aging, theiefoie, to discuss the tiials and tnbula 
tions encounteied in my early experience with otosclerosis 
surgery so that the mistakes will not be lepeated by othera 
The operation is now so well established and accepted as the 
only definitive appioach to piactical lehabilitation m st.ipca 
fixation deafness that it behooves all otologists to become 
familial with the technique, legaidless of the disappointments 
expeiienced in some of the fiist few cases Perhaps the pu 
lishing of the results in this small series of operated casca 
will seive as a stimulus to those whose early experiences ha%e 
been anything but pleasant and who aie ready to abandon t a 
procedure Keeping in mind the old adage that miSLr\ 
company,” I will offei the lesults of my early emleacora •' 
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weeping wall foi the falteimg fenestiators whose enthusiasm 
has been badly dampened by a compaiison of then results 
with the published results of the biiUiant leadeis in the woik. 

The diagnosis of otosclerosis was made in each x>f our opei- 
ated cases on the basis of family histoiy, absence of lustoiy 
of otorrhea, progressive hearing loss with no obvious cause, 
such as nasal or nasopharyngeal pathologJ^ conduction type 
of deafness, and noimal otoscopic and X-iay Good bone con¬ 
duction was a necessary lequiiement but losses up to 30 db 
were consideied withm the acceptable limits in the early cases 
At the present time, a loss of 20 oi moie decibels bj bone 
for the speech frequencies is considei ed an unfavorable omen 
Soon after starting the woik, it became apparent that post¬ 
operative hearmg gams were sometimes delayed beyond the 
two or three-week period, even though an excellent reception 
of a low whisper was obtamed on the table Considei able 
anxiety on the part of patient and suigeon was acquued, and 
no tune limit was set for the climcal improvement to occui 
Reliance had to be placed on the findmgs during opeiation, 
the observed hearing improvement on the table, and the 
knowledge that all accepted technical steps had been followed 
in some cases a considerable pure tone audiometnc improve- 
nient could be showm, but a practical improvement in hearing 
for conversational voice was not obtained This disappointing 
findmg forced us to adopt the routme preoperative testing of 
speech mtelligibility followmg the advice of Meltzer This 
test helps to eliminate from consideration those patients who 
^n “hear but can’t understand ’’ If speech mtelhgibilitj 
cannot be improved at any mtensity prior to operation, then 
surgery wull not be of much help 

Considerable confusion w as caused during the earlj days of 
this work by the patient whose responses seemed too good to 
be true I refer to those patients with a conductive type of 
loss in excess of 4o db by air in both ears, whose bone con¬ 
duction curve was normal prior to the operation The poorer 
hearmg ear by air conduction would be selected for surgery, 
providing the masked bone conduction was good, and m a 
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fail numbei of cases the postopeiative gain was substantia 
by audiometry and amazingly good subjectively The tremen 
dous subjective impiovement in one oi two such cases aitiusei 
oui suspicions concerning the validity of the pieoperativ 
audiogiams Caieful lechecking levealed impiovement in thi 
unopeiated as well as the opeiated eai, foicing us to concludi 
that the patient’s anxiety foi suigeiy had caused him to gi\( 
unieliable pieopeiative heaiing cuives This led to the devel 
opment of a highei index of suspicion in the mind of the 
examinei when any pieopeiative heaiing cuive was “too tjpi- 
cal to be tiue” In such cases the facilities of the nearb\ 
Foiest Glen Auial Rehabilitation Centei of the U S Armj 
weie made use of, and the raalmgeiing tests of Gloiig were 
applied to eliminate the oveianxious patient whose hearing 
level was bettei than he would admit It has been my experi¬ 
ence that pel sons who aie impiessed with then hearing loss, 
and who have been told by competent otologists that thej arc 
not yet sufficiently haid of heaiing to lequiie fenestiation 
suigeiy, have a tendency to exaggeiate then hearing loss b\ 
audiometiy in the speech fiequencies This type of patient 
has appaiently made up his mind that the only thing that ^\Ill 
help him is a fenestiation opeiation, and he continues to make 
the rounds of the various otologists who do this type of sur¬ 
gery until he can convince one that his hearing loss is of the 
type that can be benefited by fenestiation Opeiating such a 
patient leads to nothing but giief The postopeiative result 
111 the opeiated ear is pool, but the unopeiated ear maj show 
a hearing gain up to the 30 db level in the speech frequencies 
It is only aftei he has opeiated upon one of these patients 
that the neophyte in fenestiation suigeiy leains that the 


haid-of-heaiing patient is an excellent salesman who occ.ision^ 
ally' deceives his otologist about the seventy of his hearing 
loss By the same process the ophthalmologist of liniiU^ 
expel lence may learn to his soiiou that the unopenited ejt 
of his cataract patient, which could see no better than 20 / 
befoie opeiation, is able to see 20/30 postopeiatively, 
the best collected vision of the opeiated eye is 20/10 uc 
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r ^^BriGflces with 

Muse the surgeM^ anxious to be opeiated upon 

selecting Jug . scome moie and moie cautious in 
<="sesfor surgical treatment 

■As We have gained 

fflent of otosclero expeiience in the suigical tieat- 

®ost important nhbecome appai ent to us that the 
tion of the pah woik is the pieopeiative evalua- 

leliance can be placed on a test of 
bi'o audiomet °° adequate masking is used At least 
that one can b available foi testing purposes so 

Aji 3 „j ^ °<^t; foi standai dization at legulai intei- 

Paig: channel cannot be sent through the usual ship- 

machine sho S^eat hazaid If at all possible, the 

^opair stab ° delivered by i eliable messengei to the 

be checked °°c cannot be done, the audiometei should 

soon as if ' ^ being repaired, against known normals as 
tmenfoneV! to the otologist Oui audiometers have 

•tiatelv f 11 ^ <^b off, in cei’tain fiequencies, imme- 

ouowing their return from the factoiy 


tmiifg nf ^ aiodem audiometer, it is advisable to note e 
ous f). ^°^®asity advised by the manufactuiei foi the ^aii- 
•mder The small numbers embossed on t e la 

Iinufli*^® ‘designation of the frequency bemg tested is the 
i which it is useless to go For instance, under t e 

We 1 the small number 80 should be heeded, so that 

naef.^ turn the intensity mdicatoi beyond 80, if t 

hpJ^u ^'s well calibrated Some patients will fail 

they hear this frequency until an intensity of 90 db is 
^'^hed, but If we place the receiver against our own ear we 
detect no difference in reception of the tone after the 
-'^cl of 80 db has been exceeded 


Tumng forks of good quality should always be standardized 
by the otologist himself on knmvn normals before they are 
'^sed for the quantitative diagnosis of deafness In our hands, 
tuning forks have been relied upon chiefly foi a qualitative 
diagnosis of the type of heaimg loss As a routine we employ 
the Weber, Rinne, Bomer, Schwabach and Gelle tests We 
have found' that little reliance can be placed on the Gelle test 
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foi deteimmjng whethei oi not stapes fixation has occuued 
Appaiently many degiees of stapes fixation can exist in oto- 
sclei osis 

With these pieliminaiy lemaiks as an mtioductioii, \\c will 
offei pie- and postopeiative findings in oui fiist 25 cases of 
suigica] otoscleiosis 

Caic 1 Oui first fenestration operation was performed on April 2) 
19-16 on a 28 year old white male pett> officer who had first noted luarliig 
loss three or four years previously while In battle In the South Picilic 
Preoperative audiograms revealed an average loss of 3S 3 db for the 
three speech frequencies by air and of 8 3 db by bone In the poorer inr 
On the table he heard a low whisper at 10 feet but the postopenihe 
audiogram on the operated ear had dropped to an average loss of IS3 dh 
by air for the speech frequencies at the time of discharge from the 
service, June 1 19-16 

Case J D L, 22 year-old white male petty officer U S Nav> com 
plained of bilateral hearing loss and tinnitus, first noted in combat two 
years previously Preoporallve audiograms re\e'\led an a\er'\ge lo*s ol 
56 6 db by air and of 16 6 db by bone for the poorer ear On the tnhlc 
he heard a low whisper at 10 feet, but the postoperative ludiograms bad 
shown a diop to an average loss of -18 3 db for the spetcb frequtnclis 
four months later at the time of discharge from the service While this 
lepresents an improvement on paper, it must be classified as an mi'*uc 
cessful result from a practical point of view 

Case I AI L, 25 year-old, white female petty officer, U S N'au Aral 
noted bilateral hearing loss and tinnitus two years previouslj She had 
never been exposed to a noisy environment Her preopenlive aiiillo- 
grams revealed an average loss of 41 6 db by air ind of 13 3 db bj honi 
for the critical speech frequencies Speech reception was good for lev 
whisper on the operating table and her postoperative audiograms at 
discharge in August 1946 showed an average loss of 15 db ^bj «lr mr 
the speech frequencies showing an average improvement of 2h db amt 
allowing serviceable practical hearing This case was our first suectssiu 
one and brought the percentage of successful results from zero up to 

Case I A 23 year-old, white male petty officer of the U S Cw I 
Guard had first noted bilateral hearing loss and tinnitus four AJ'. 
vlously during exposure to gunfire His preoperativo ludlograms auo 
an average loss of 56 db by air and 13 3 db by bone for the 
frequencies A low whisper was heard on the operating table am 
first postoperative audiograms revealed an average loss of 31° J* 
the speech frequencies showing a gain of better than 20 db am g 
slowlj receded to the extent that an audiogram taken two months 1 
operatively showed an average loss of 38 3 db for the tipetcli mqua 
ind at discharge three months postoperatlvelj, the btarJng lo 
speech had returned to the preoperative level 

Cast o H G navy nurse aged 30 first noted bilateral '^1 

and unllateril tinnitus at age of 27 Preoperitlvt ‘oAlognims rt ' 
an average loss of -10 db bj lir and of S 3 db b} bont for thi i-ii 
frequencies in tbt worse ear A low whisper was heard at lo mi * 
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ojeraung table Postoperative audiograms ret ealed an^ a-erage loss or 
I3A db. bv air for the operated ear shotnng a gam of 16 ■ db Tids gam 
bad beea mamtamed up to November 194S 

Cast o Mrs E. G trliite 32 year-old wife of an enlisted man U S 
Naw first noted bilateral hearing loss three vears previously Preopera 
UTe audiograms revealed an average loss of 46 6 db bv air and of 20 db 
bv bone for the speech irequencies m the poorer ear There was a 30 db 
lets bv bone for the 204S frequenev and a 40 db loss bv bone lOr the 
4' 'to freqnencv On the operating table a low whisper was heard but 
POitoperauve audiograms at the time of discharge showed an average 
lets of i0 db bv air tor the speech frequencies The 20-i^ irequencv had 
dropped to 55 db^ and speech reception was poorer than before operation 


Cast 7 J IS year-old white seaman, E S Xaw first noted hearing 
lo^s at age 15 Preoperative audiogram revealed an average loss of to o 
db. bv am and of 10 db bv bone for the speech irequencies m the poo-er 
ear Postoperative audiograms revealed an average loss of 25 db bv air 
for the speech frequencies m the operated ear representing an average 
S3in of 21.6 db.. at the time of return to dutv two months postoperatively 


Case Ct D I_ white male 22vear-old ships cooh E S Xaw first 
uoticed hearing loss at age 20 while exposed to gu nfir e Preoperative 
audiograms revealed an average loss o' 56 6 db bv air and or lo o d^ 
bv bone for the speech frequencies Postoperative audiograms at nrst 
showed substanaal gains but at the time of discharge from the semce 
four months later the average loss had receded to -jS 3 db bv air indi 
eating a poor result for all pracucal purposes 

Cost 9 W S white male 22-vear-old techmeal sergeant E S Marine 
Corps, had first noticed hearing loss and tinnitus at age IS Iheoperauve 
oudiograms revealed an average loss of 4S 3 db by air and of o o 
bone for the speech frequencies in the poorer ear Postoperauve audio- 
grams at the time of return to durv revealed an average loss bv o 
IST db for the speech frequencies m the operated ear representing a 
sain o' 30 db 


Case 111 J G., white male IS vear-old seaman E S Xaw first not.^ 
hearing loss and tinmtus at age 15 Preoperative audio^ams rev 
an average loss of 35 db bv air and of 5 db bv 

frequencies m the right ear with similar loss for air in rhe left bm ^ib 
poorer bone conduction in the left ear This patient revealed a 
lorv blush on otoscopy and his speech reception was ' 

audlometric loss would indicate At operation 

was understood after the fenestra had been created and p s p 
audiograms were satisfactorv revealing an average loss ^ -1 o db o^^ 
air for the speech frequencies at the time of return t 
later 

Case 11 E. Z., white male 31 -vear-old private E S Marme Corps had 
first noted hea!^ loss four years pre^ously 

revealed an average loss of 55 db bv air and of -o „ . -j, ^ nudio- 

^for the ^eech frequencies m^e ^rer ear frequencies 

Erams revealed an average loss of -s o ao ov air 

at the time of discharge from the service six weehs later 

Case 12 V Tt -K-hite female 26 -vear-old chief yeoman, E S Xavy had 
nrst nntZt ace ' Preoperative andlogiams revealed an 

SkT. toS'oTwsS S S w >»“ 
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a hi^iei peicentage of good lesults to the cases which are 
suitable foi smgeiy This is especially hue for those of us 
whose total numbei of cases will necessaiiJy be small 


SUMMARY 

1 A brief account of the oiigin and development of end 
auial suigeiy of the temporal bone is given. 

2 A leport of a senes of 25 cases of clinical otoscleiosis 
tieated by fenestiation of the e\teinal semiciiculai canal is 
piesented 

S The lessons to be learned from the eaily expeiiences of 
an average otologist taking up fenestration surgery are offered 
to those who are about to enter this field of opeiative otolopj, 
with the hope that it will help them in the selection of their 
cases for surgery 
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foi detei mining whethei oi not stapes fixation has occuired 
Appaiently many degiees of stapes fixation can exist in oto- 
scleiosis 

With these pieliminaiy 2 emaiks as an intiocluctioii, ne nil) 
offei pie- and postopeiative findings in om fiist 25 cases of 
suigical otoscleiosis 

Case I Oui flrat fenestration operation ^\ns performed on April 21 
1946 on a 28 year old white male petty olllcer who had drat noted liLarlnc 
loss three or four years previously while in battle In the South Pjcftic 
Preoperative audiograms revealed an average loss of 38 3 db for thr 
three speech frequencies by air and of S 3 db by bone in the poortr nr 
On the table he heard a low whisper at 10 feet but the postojicritlu 
audiogram on the operated ear had dropped to an a%erage loss of 18 3 db 
by air for the speech frequencies at the time of dlachargi, from tin 
service, June 1 1946 

Case J D L 22 year old white male petty olllcer, U S Na\>, com 
plained of bilateral hearing loss and tinnitus, first noted in comb it two 
years previously Preopenthe audiograms revealed an average loss of 
56 6 db by air and of 16 6 db b> bone for the poorer ear On tUt table 
he heard a low whisper at 10 feet, but the postoperative ludlotrnus bid 
shown a diop to an average loss of 48 3 db for the speech frii)uencks 
four months later at the time of discharge from the service U’hllo this 
represents an improvement on paper, it must be classllled as an unsuc¬ 
cessful result from a practical point of view 

Case 1 ML, 25 year old, white female pettj olllcer, U S Na\>, Ihst 
noted bilateral hearing loss and tinnitus two years previousl) bhe hvd 
never been exposed to a noisy environment Her preoperallve audio¬ 
grams revealed an average loss of 41 6 db by air and of 13 3 db b) boi" 
for the critical speech frequencies Speech reception was good for lor 
whisper on the operating table, and her postoperative audiograms ai 
discharge in August, 1946 showed an average loss of 15 db b> air (or 
the speech frequencies showing an average Improvement of 26 db an 
allowing serviceable practical hearing This case was our Orst suLcvisiu 
one and brought the percentage of successful results from zero up (o 

Case } A 23 year old, white male petty olllcer of the U b 
Guard had first noted bilateral hearing loss and tinnitus four l^ars p >- 
vlously during exposure to gunfire His preoperative audiograms s o ^ 
an average loss of 55 db by air and 13 3 db by bone for tbc ^ 
frequencies A low whisper was heard on the operating /ur 

first postoperative audiograms revealed an average loss ^® I 
the speech frequencies showing a gain of better than 20 db i 
slowly receded to the extent that an audiogram taken two moiiius i 
operatively showed an average loss of 38 3 db for the speech fran^ 
and at discharge three months postoporatively the bearing m 
speech had returned to the preoperative level 

Case J H G , navy nurse aged 30 first noted bilateral 5 

and unilateral tinnitus at ige of 27 Preoperitlve lUdlograms h 
an avenge loss of 40 db by air and of 8 3 db by bone for > » 
frequencies in the worse ear A low whisper w is heard at i' le* 



SWANSON ENDAURAl. SURGERA 


99o 


operating table Postoperati\ e audiograms reaetGe This gain 

'13 db bjr air lor the operated ear show ing a gain 

bad been maintained up to Noremher, 19-iS ^ ^ 

Caif b Mrs E. G white 32 year-old wile of “preopera 

^aTJ■ drst noted bilateral hearing loss three ^. jjj. ^nd of 20 db 

dre andiograms reiealed an aierage loss of 16 6 do g a 30 db 

by bone for the speech frequencies in the .. xy hone for the 

lots by bone for the 2018 frequency and a 10 nh heard hut 

1096 frequency On the operating table a low an a\erage 

postoperatire audiograms at the time of discha^e ^ frequency had 
lo's of 10 db by air for the speech frequencies " before operation 

dropped to a5 db^ and speech reception was poorer t 

Core 7 J 18 year-old white seaman, U S ^^„e°loss of 16 6 

loss at age 15 Preoperative audiogram revealed an poorer 

db by air and of 10 db by bone for the speech ^redn^ncie 
ear Postoperative audiograms revealed an average average 

for the speech frequencies in the operated ear , Tin,tooerativ ely 

8^ of 216 db at the time of return to duty two mon 

1 - rt Navy first 

f'oie 8 D L, white male 22 year old ships’ cook Preoperati'e 

MUced hearing loss at age 20 while exposed to gunnr g ijy, 

andiograms revealed an average loss of 56 6 db by ,, at first 

ny bone for the speech frequencies Postoperative a y^g service 

showed substanUal gams but at the tune of discharge ir ^ 
four months later the average loss had receded to 1 
dnUng a poor result for all practical purposes 

t TT S Marin© 

Core 9 W S white male 22 year old technical se^gean pj.ggpgrgtiv e 
Co^8, liad first noticed hearing loss and tinnitus at ag of 6 6 db h^ 
judlograms revealed an average loss of 48 3 db by ® audio 

bone for the speech frequencies in the poorer ear ings by air of 

^tns at the Ume of return to duty revealed nn aje b renresentlng a 
181 db for the speech frequencies in the operate 
sain of 30 db 

« TT a Tdaw first noted 

Coje JO J G white male 18 year-old seaman L) ,, rev< aled 

bearing loss and tinnitus at age 15 Preoperative ^g speech 

an average loss of 35 db by air and of 5 db by ^ut with 

frequencies in the right ear with similar loss _„„„oied a promon 

Morer hone conduction in the left ear This patient ^onrer than his 
lory hlush on otoscopy and his speech reception whisper 

audlometrlc loss would indicate At operaUon , nostoperative 

Was understood after the fenestra had been createQ g by 

andiograms were satisfactory revealing an average o months 

air for the speech frequencies at the time of return o 
later 

Cate 11 E Z white male 31 year-old private U S „u^o^nis 

first noted hearing loss four years previously bone conduc 

revealed an average loss of 55 db by air and of 26 6 ^ , j.gtive audio- 
non for the speech frequencies in the poorer ear v frequencies 

Brama revealed an average loss of 28 3 db by air in tn 
at the time of discharge from the service six weeKa la 

tt S Navy uau 

Ca*e J2 E B white female 26 year-old chief revealed an 

first noted hearing loss at age 22 Preoperative audl gra gpeech fre- 
average loss of 43 3 db by air and of 15 db by bone 
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quenclea In the poorer ear At operation a Ioa\ whisper was understood 
Audiograms at the time of discharge from the service three months later 
sho^^ ed flu fi-verage loss of 25 d by air for th© speech frequenclc'i 

Case -13 F H, white female 27>earold wife of navai ofllcer had flrat 
noted hearing loss two jears before admission Preoperative audiograms 
revealed an average loss of 56 6 db by air and of 21 6 db b> bone for 
the speech frequencies in the poorer ear Early postoperative audio 
grams revealed average losses of 55 db by air for the speech range but 
a month later there was an average loss of 23 3 db by air for the speech 
frequencies, indicating an average gain of 33 3 db for the speech range 

Case li J I white female 42 year old wife of naval odlcer, had been 
hard of hearing for seven jears when first seen Preoperative audio- 
grams revealed an average loss of 46 6 db by air and of 11 b db bj bone 
for the speech frequencies in the poorer ear Postoperative audlogram-f 
repealed an average loss of 11 6 db by air for the speech frequenchs at 
the time of discharge siv weeks later A transient facial pirtf'ls 
responded rapidly to treatment with galvanic stimulation and massage 
so that no residuals were visible after three months 

Case li R A, white male 50 year old veteran of World War I hid 
noted hearing loss of mild degree in both ears for several years but the 
loss had become much more accentuated after an automobile accident Ih 
months prior to admission had resulted in serious skeletal Injuries leading 
to a wheel chair existence Preoperative audiograms revealed an averagi 
loss of 53 3 db by air and of 26 6 db by bone for the speech frequencies 
however the higher tones of the scale were heard very poorlj, and no 
frequency above 4096 dv was heard Speecli reception on the other 
hand, was good with adequate amplification After much thought and 
several consultations with other otologists, surgerj was recommended In 
the hope of delaying further progress of the disease and to tr> to Improu 
hearing to a practical level A low whisper was heard at two feet on 
the operating table immediately after the fenestra had been made Post 
operative audiograms revealed an average loss of 36 6 db b> air for the 
speech frequencies but the subjective improvement was much more 
marked than audiometry vvould Indicate and was sulllclenti) rehabllitat 
ing to the patient to cause him to seek operation on the unoperated car 
so that it could be brought up to the level of the operated car Practlca 
serviceable hearing was not obtained however, and this case must e 
recorded as a failure 

Case lb M J white female 24 j ear old wife of chief P«“> 

U S Na\y first noticed hearing loss In both ears at age of 13 
operative audiograms revealed an average loss of 4S3 db by air a ^ 

13 3 db by bone for the speech frequencies in the poorer ear 
operative audiograms revealed an average loss of 10 db bj air ^ 
speech frequencies at discharge three weeks later, however 
later audiograms revealed an average loss of 33 3 db bj 
speech frequencies in the operated ear The 20t8 frequencj at t 
showed a loss of only 25 db and ordlnarj conversation was “ ,j 
stood This case represented a delayed response to surgerj ^ 

possibly be explained on a psychogenic basis Vt the time of fler 
tion she was in poor spirits because of marital dlllicultics t )* 
surgerj however she had divorced her husband and sit mon ^ j 
when her hearing was retested she had acquired a new jounger ma 
her outlook on life was much more optimistic Whether or not i 
anj effect on the audiogram Is a mutter of opinion 
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Case i7 M H white male 30 year old veteran of World War II had 
first noted hearing loss and tinnitus at age 25 Preoperative audiograms 
revealed an average loss of 46 6 db by air and of 20 db by bone for the 
speech frequencies Although good reception of whisper was obtained 
at operation subsequent audiograms were never encouraging and the 
average loss at the time of discharge from the hospital was 41 6 db by 
air for the speech range A revision on this ear was performed six 
months later and the fenestra was found to be completely occluded bj 
fibrous tissues A new fenestra was created posterior to the occluded 
one on the external semicircular canal, and the flap was replaced but 
no improvement was obtained postoperatively 

Case 18 L M white male, 27 year-old dental officer U S Naw had 
first noted hearing loss in both ears seven years prior to surgerj The 
left ear had been successfully fenestrated in 1943 and had maintained a 
satisfactory hearing gain The right ear revealed an average loss of 43 3 
db by air and of 8 3 db by bone for the speech frequencies At operation 
a low whisper was well understood Postoperative audiograms revealed 
an average loss of 21 6 db by air for the speech frequencies in the right 
ear at the time of discharge three weeks postoperatively 

Case 19 L B white male 25-year-old veteran of World War II had 
first noticed hearing loss and tinnitus in both ears about four years prior 
to admission Preoperative audiograms revealed an average loss of 46 6 
db by air and of 15 db by bone tor the speech frequencies Postopera 
tive audiograms revealed an average loss of 21 6 db by air for the same 
frequencies The apparent rehabilitation in this patient was very grati 
lying 

Case 20 E, O , white female 32 year-old army nurse first noted hearing 
loss four years before admission. Preoperative audiograms revealed an 
average loss of 45 db by air and of 13 3 db by bone for the speech fre¬ 
quencies in the poorer ear but speech reception was much worse than 
audiometry indicated At operation low whisper was well understood and 
postoperative audiograms revealed an av erage loss of 11 6 db for the 
speech range at the time of discharge 

Case 21 R H white male 23 year old veteran of World War II first 
noticed bUateral hearing loss at age 20 Preoperative audiograms revealed 
M average loss of 51 6 db by air and of 15 db by bone for the speech 
frequencies Postoperative audiograms revealed an average loss of 11 6 
db by air for the speech range in the operated ear at the time of dis 
charge 


Case 22 A. E white female 32 year-old dependent wife of nav al oflfi 
cer first noticed hearing loss at about age 27 Preoperative audiograms 
revealed an average loss of 50 db by air and of 13 3 db by bone for the 
speech frequencies A low whisper was understood on the operating table 
and postoperative audiograms at the time of discharge revealed an 
average loss of 16 6 db by air for the speech frequencies 

Case 23 N A white male 38 year-old veteran of World War II first 
noted hearing loss in both ears about 10 years prior to admission Pre- 
operative audiograms revealed an average loss of 5 db by air and of 
-S 3 db by bone for the speech frequencies in the poorer ear Post 
operative audiograms revealed an average loss of 20 db by air for the 
speech frequencies 
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a highei peicentage of good lesults to the cases which are 
suitable foi suigeiy This is especially tiue foi those of us 
whose total numbei of cases will necessaiily be small 


SUMMARY 

1 A biief account of the oiigin and development of end 
auial suigeiy of the tempoial bone is given 

2 A leport of a senes of 25 cases of clinical otoscleiosb 
tieated by fenestiation of the e\teinal semiciiculai canal is 
piesented 

3 The lessons to be learned fiom the eaily expeiiences of 
an aveiage otologist taking up fenestiation suigeiy are offered 
to those who aie about to entei this field of operative otolopj, 
with the hope that it will help them m the selection of their 
cases foi suigeiy 
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Ray Jordan, M D , 

Pittsbuigh, Pa 

The puipose of this papei is to discuss the etiology, sigiii, 
symptoms, pathology and tieatment of cluoiiic scciotoiy otitis 
media This discussion is based on 123 piivate patients seen 
in the past two yeais A claiification of teiminology will be 
made The use of ladium foi this condition is analy/ed ami a 
lepoit of iiiadiatioii of the nasophaiynv is given 


Secietoiy otitis media is now an .iccepted teim foi a delinite 
clinical entity Tcims fiequently seen in lecent hteiatuie aie 
otitis media with effusion and cataiihal otitis media Eailiei 
the condition was designated as seiomucus middle eai tatairli, 
exudative middle eai cataiih, seious otitis media, hydiotjin- 
panum, secietoiy middle eai cataiih, secietoiy tiansudatne 
noiiinflammatoiy middle eai disease and secietoiy e\udati\e 
otitis media The condition is not new, having been desLiiboc 
by Politzci"’ in 1869 Incieased public inteiest in lieainig 
pioblems and loutine healing examinations m fbe 
schools piobably account foi the appaient inciease m 
numbei of these cases 


The papei will not deal with aei otitis oi with acute or su 
acute secietoiy otitis of shoit duiation, fiequentlv seen 
ciated with an acute uppei lespiiatoiy infection » “ 
conditions the etiology is appaient and lespoiise to in ‘‘ 
and paiaceiitesis, if indicated, bungs lapid and 
lehef Mucus otitis media, in which the Eustachian 
appaientlv patent and the middle eai exudate gelatin 
consistency, is not included in this discussion 

•IT. miiU.l I.H Cumll.iu. H Th.HiH «o Mmrl.an m.O n«..loKl. Ul'*""' ' 

( 1.1 llll.l Olol.JKitlll Sod. l> 111.- IJl' I iLirlit 11'^ 

1 .llt.irH Sot. llilH ..!« r...lv..l III I-ir>i.i,..«t..|.. 

iiuiiiiiiiiioii ^prii .;o rJiii 
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The cases used in this paper weie all seen as private 
patients and were recorded as the diagnosis was made The 
age groups were as follows 75 weie in the one to 10-year 
group, 22 were between 11 and 20 years old and 26 weie ovei 
21 jears of age 

The pathogenesis is apparently a closure of the Eustachian 
tube, preventing proper ventilation of the middle ear ca\'ity 
The lack of ventilation results in absorption of the remaining 
su" in the middle ear cavity, cieatmg a paiTial vacuum This 
vacuum is replaced, or paidually replaced, by a transudation 
or exudation Hantman^ states it may be both a tiansudation 
and exudation, and Lowiy® offers evidence of the transudative 
nature of the flmd All agree, including this wiitei, that if 
the Eustachian tube is made patent and remains so, and the 
fluid IS evacuated either by nature or mechanicallj, the middle 
ear remains clear of fluid The cause of the closure of the 
Eustachian tube is then the impoi'tant factor in the condition 

The primary etiologic factors of this group of cases were 
found to be as follows 91 cases, or 73 98 pei cent, weie due 
to allergy, nasopharyngeal adhesions and chronic infection 
Were found m 28 cases, or 22 76 per cent, and four cases, oi 
325 per cent, were attributed to diseased adenoids 

The diagnosis of allergj'' was made by nasal smeais, skin 
testmg and response to allergic therapy A trial period of 
sntihistammics was very helpful in establishing the diagnosis 
It was possible to get positive nasal smears in the majority 
of this group by repeated obseiwations The proof of allergj* 
3s a predommant etiologic factor was demonstrated in all but 
three of these 91 by cessation of sjTnptoms after propei 

allergic management Further proof was frequently seen in 
the allergic patient who prematurely discontinued treatment, 
onlj to have fluid reappear in the middle ears and to be 
reheved again after resumption of allergic care The three 
•^es mentioned above are still under treatment and ha\e not 
at this date be“n conti oiled Lewis® reports six cases of secre- 
torj' otitis media, all of which gave allergic histones Proetz” 
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leports seveial cases of secietoiy otitis media following 
allei gy He desci ibes a case of a 15-month-old child who had 
secietory otitis media with each attack of asthma 

Nasophaiyngeal adhesions along the lateial pharyngeal 
bands causing distortion of the phaiyngeal oiifice of the 
Eustachian tube with decreased patency was the ne\t most 
common cause Infected lymphoid tissue of the nasopharynx 
was the thud etiologic factoi found Since, as Robison” 
states, “The pharyngeal oiifice of the Eustachian tube shares 
in the inflammatoiy leaction of the nasopharyngeal tissue,” 
this can cause closure of the tube It was not always possible 
to differentiate between chronic adhesions and chronic infec¬ 
tion, since m many of the remaining cases it was coincidental, 
therefore, the 28 remaining cases were consideied as one 
gioup 

The role that diseased or hypertrophied tonsils and adenoids 
plays in this condition seems minor Of the 91 cases in tins 
series which had tonsils and adenoids removed, 18 were done 
aftei being seen in the office Ten of these cases were allergic 
and had recurlence of the secietory otitis media, which did 
not subside until after the allergy was controlled Four of the 
remaining eight cases required further nasopharyngeal treat¬ 
ment, and four remained clear after tonsillectomy and ade- 
noidectomy It is interesting to note that of 804 cases of secre¬ 
tory otitis media leported by Hoople' and Blaisdale, onij 50 
cases were attr ibuted to diseased tonsils 

A consistent finding m this gioup of cases was the marked 
hypeitiophy of the tonsils and adenoids in the allergic clii 
In the alleigic patient the lecuiient adenoids were alwa\s 
much laigei than in the nonalleigic patient Two cases la 
chronic suppurative maxillary sinusitis, but no iniprovenien^ 
was obtained after clearing the infected sinuses, and 
ment occurred only after control of the existing allerg^ ^ 
other etiologic factoi s listed in the report of HoopIc la 
Blaisdale \veie not encountered 

The etiologic factoi pioposed by Robison, of pressure on. 
or displacement of, the lumen of the tube by a nasophar\ 
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lymph node in the region the tube travel ses could not be 
determined 


The symptomatology found in this group of cases coincided 
with the hterature The unsolicited chief complaints were as 
follows 77 cases were brought to the office because of sus¬ 
pected hearing loss The heaiing loss was usually mild in 
children and more seveie in adults, as illustiated by Charts 1 
and 2 Frequent attacks of eaiache was the histoiy obtained 
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in 16 cases Fouiteen cases complained of fiequent colds 
Aiual stuffiness was noted in 10 cases A vaiying t\pe of 
tinnitus, commonly a low-pitched buzzing, was the chief com¬ 
plaint in SIX cases All the above symptoms occuiied in ni.iio 
of these cases, although stuffiness and tinnitus were iiioie 
common in the gioup ovei 21 Less common but defiiiiteh 
diagnostic symptoms weie the complaints of splashing in the 
eai on motion and fluctuation of heaiing with change of poii 
tion of the head The duration of the symptoms in this gioup 
was fiom one week to 30 years A past history of auial dis¬ 
charge was found in 42 cases, of these, 30 iveie alleigic 

The most constant physical sign in this gioup of cases was 
a yellowish red cast of the drum seen in a shghtlv letractwl 
position No inwaid motion could be pioduced by a Siegel 
otoscope, but occasionally a slight outward oi lateral motion 
of the drum occurs with suction The diums were also seen 
to be in the normal position and rarely slightly bulging The 
color of the drumhead was sometimes a bluish led, especiall) 
m those cases in which the drum was slightly bulging A lluid 
level or au bubbles were rarely seen initially, but coninionlj 
seen in the middle ear cavity after inflation A positive means 
of diagnosis IS a simple paracentesis without anesthesia, fol¬ 
lowed by inflation and spot suction The pioceduie lesults m 
forcing straw-colored fluid through the paracentesis and clcir- 
ing the middle ear The tympanum then appeals normal in 
color and position In those cases in which the drumhead \wis 
relatively transparent, the hyperemia and edema of the niucosi 
of the inner wall of the middle ear cavity was quite apparent 
In many cases following paracentesis, au could be seen enter¬ 
ing the middle ear cavity, indicating incomplete lehef of tie 
vacuum created in the middle ear Another obseiration m 
these cases following paracentesis was a slow filling ^ 
middle eai after initial evacuation bj tilting the head slig >t' 
forward No actual measurement was made of the fluid rccor 
ered from the middle ear cavity, but an estimation 
place the amount from 0 1 to 2 cc Direct smears of the i 
lecovered levealed no bacteiia, theie w'ere some scatnri 
polymorphonucleai leucocytes and occasional eosinophi <-3 
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Eaily lu the study of this gioup the tieatment was some¬ 
what standaidized Local tieatment to the nose and thioat 
was presciibed as indicated, Eustachian tubal inflations fol¬ 
lowing simple paiacentesis of the tjunpamc membiane weie 
done in oldei childien and adults, the youngei childien i\eie 
Politzeiized, if the tonsils and adenoids weie piesent, these 
weie lemoved Eighteen tonsillectomies and adenoidectomies 
were done after the diagnosis of secietoiy otitis media i\as 
made All but foui had lecuiience of symptoms, the time 
varying from no change m the auial findmgs to one veai’s 
rehef If the adenoids and tonsils had been removed piioi to 
being seen in the office, secondaiy adenoidectomy and/oi 
radiation was performed Careful secondary adenoidectomies 
were done, with emphasis upon manual lemoval of adhesions 
along the lateral pharyngeal bands Radiation therapy was 
done after the techmque described by Crowe A standard 
monel metal radium apphcatoi made by the Radium Chemical 
Co for this purpose was used The average number of radia¬ 
tions was two, the largest number, eight Sixty-six cases were 
treated in the following manner 11 cases had secondaiy 
adenoidectormes, 33 cases had secondaiy adenoidectomies and 
radiation therapy, and 22 cases were tieated with radium 
alone Of these 66 cases, 35 had recurlence of sjTnptoms, 
ranging from two weeks to 14 months The largest number 
of recurrences occurred two months after the last treatment 
This relatively high percentage of recurrences stimulated fur¬ 
ther search for the cause With a more thorough history, 
reiieated nasal smears and trial periods on antihistaminic 
medication, 34 of these cases were found to be allergic None 
of the 34 cases which recuned received less than three radia¬ 
tions, and one case eight radiations Another case received 
five X-iay treatments and three radiations 

Because of the indefinite results obtained m radiated cases, 
some experimental work was tried to determine the effect of 
radium on lymphoid tissue Twenty-nine children betw'een the 
ages of five and 13 scheduled for routine tonsillectomies and 
adenoidectomies were used The adenoids of these patients 
"ere radiated with the standard radium applicator and then 
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lemoved and sectioned To pxevent errois due to a faulty appli- 
catoi, the technique was uniform and earned out m the fol¬ 
lowing mannei Three standard monel metal radium applica- 
tois weie used The applicatoi was inserted along the floor 
of the nose until it came in contact with the posterior wall of 
the nasophaiynx No attempt was made to push the applicator 
lateially The same pioceduie was lepeatod through the other 
nasal cavity so that the cential mass of adenoid tissue leceived 
ladiation from both sides Aftei varying time intervals the 
adenoids weie lemoved foi sectioning An adenalomo to fit 
the nasophaiynx was used and the fii*st mass of adenoid tissue 
lemoved was immediately placed in Zenkei’s solution and sent 
to the laboiatoiy foi sectioning 

The fiist gioup of 15 weie iiiadiated foi eight and one-lwit 
minutes The numbei of uiadiations vaiied fiom one to three 
and the adenoids weie removed at vauous intervals fiom one 
to SIX weeks aftei the final uradiation 

The sections weie lead by Di Mathew Block,’ Department 
of Hematology, Umveisity of Chicago, and Di E E Heller,' 
Piofessoi of Pathology, Univeisity of Pittsbuigh The fol¬ 
lowing lepoit is a consolidation of then opinions 

Slide No 2283 from tissue removed three days niter one Irnin-it'o" 
seemed to show some changes but could not bo said ilollnlti.l> to be puri 
irradiation changes There seemed to be fewer mitoses than la the con 
trols selected at nindom The secondary follicles of the germinal ccnltn 
contained fewer lymphocytes, making them appear to contnhi more 
reticulum cells The secondary follicles appear ilso a little sraulltr Ibnn 
in the controls Slide No 2281 from tissue remoeed three dajs ifltf one 
radiation did not contain any nuclear debris such as is usutll) ii'ilbleot 
an e irly stage following irradiation, presumably therefore, It hui bcio 
cleared up by phagocytosis The opinion was, therefore tint there wif'" 
fewer mitoses in the secondary nodules These nodules seemed to he J 
little smaller than in the controls The secondary nodules haw n 
lymphocytes and consist milnly of closely packed reticulum tells 'heft 
is less nuclear debris, possibly the results of Irradiation 

Slide No 1CI5 one week after one irradiation and Slide No thrw 
weeks ifter one irradiation again show mitoses Uegcueratlon snw 
be fairly complete 

Slide No 2S22 from tissue remoted flee* weeks after two *rradlide ^ 
Slide No 2821 remoeed two weeks after three IrradlitloiH 
No 3111 remo\td six weeks after three Irradl itlons cannot hi , 
show anything deanltely abnormal It Is possible that gros-iy m ^ 
nolds might be smaller but microscopically om* would not ixptri 
i cli ingt '"J '“’'h after treatment 
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No microphotographs were made of these sections because of the 
Indeftnlte findings 

After Crowe^ advocated the change of radiation time from 
eight and one-half mmutes to 12 minutes, the experiment was 
repeated, using 14 subjects Similar technique, number of 
radiations and time intervals were used with the exception 
that at the suggestion of Di Block, sections were also taken 
18 hours aftei one radiation The sections were again lead as 
above, and the following is a consolidated report of the 
findings 

The specimens removed IS hours after beta radiation show degenera 
tlon. Large numbers of degenerated lymphocytes are seen in the nodules 
as illustrated by photomicrograph S 48-110 No mitoses or other regenera 




Photomicrograph S-48-410 Degenerated Ijraphocytes are seen In t e 
nodulea 


fire processes are seen Numerous large phagocytes crammed ^th 
nuclear debris are seen in the primary foUicles “ 

eraph S-48 650 In one sUde (see Photomicrograph S-4S 651) the eplth^ 
limn shows a marked change The epitheUal ceUs are jUstended and 
racuolated architecture Is disturbed and adjacent lymphocytes are degen 
erated This may represent a point of contact with the radium capsule 
since epitheUal tissue in general is very resistant to radiation 
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lemoved and sectioned To prevent eiiois due to a faulty appli 
catoi, the technique was unifoim and earned out in the foh 
lowing mannei Three standaid monel metal zadium applica 
tois weie used The applicatoi was inserted along the llooi 
of the nose until it came m contact with the posteiioi wall of 
the nasophaiynx No attempt was made to push the applicator 
laterally The same procedure was repeated through the other 
nasal cavity so that the central mass of adenoid tissue recened 
radiation from both sides After varying time iiiteiwals the 
adenoids were removed for sectioning An adenatome to fit 
the nasopharynx was used and the first mass of adenoid tissue 
removed was immediately placed m Zenker’s solution and sent 
to the laboratory for sectioning 

The first group of 15 were irradiated foi eight and one-half 
minutes The number of irradiations varied from one to three 
and the adenoids were removed at various intervals from one 
to SIX weeks after the final irradiation 

The sections were read by Dr Mathew Block,' Defiartment 
of Hematology, University of Chicago, and Di E E Heller, 
Piofessoi of Pathology, University of Pittsbiiigh The fol 
lowing lepoit IS a consolidation of then opinions 

Slide No 228J Irom tissue removed three diiys utter one Irraillatlon 
seemed to show some changes but could not bo said deflnitcl) to be pure 
irradiation changes There seemed to be tower mitoses than In tlie eoii 
trols selected at random The secondary follicles of the germinal ccnltr^ 
contained fowei lymphocytes, making them appear to contain more 
reticulum cells The secondary follicles appear also a little siiiillor thin 
In the controls Slide No 2281 from tissue removed three dajs ithr oni 
radiation did not contain any nuclear debris such is Is usuall> ■' 

an early stage following Irradiation, presumably therefore It had b(i» 
cleared up by phagocytosis The opinion was therefore that there a-re 
fewer mitoses In the secondary nodules These uoduhs seomeil to bo 
little smaller than In the controls The secondary iioilules hau fi at 
lymphocytes and consist mainly of closely packcil reticulum cells i ^ 
is less nuclear debris, possibly the results of Irradiation 

Slide No 16r5, one week after one irradiation and Slide No 2'JbS tbn^ 
weeks after one irradiation again show mitoses Regeneration 
be fairly complete 

Slide No 2822 from tissue removed live weeks after two If 
Slide No 2821 removed two vveekb after three IrradI itloin mi 
No 2111 removed six weeks after three irradiations cinnot Oi 
show anything definitely abnormal It Is possible th it kfosjU ' “ 
nolds might be Hoidllcr but mleroscopJcully one would not «xjn 
i change so long ifter treatment 
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No microphotographs ■were made of these sections because of the 
indefinite findings 

After Crowe^* advocated the change of radiation time from 
eight and one-half minutes to 12 minutes, the experiment was 
repeated, usmg 14 subjects Similai technique, number of 
radiations and time intervals were used with the exception 
that at the suggestion of Di Block, sections were also taken 
18 hours aftei one radiation The sections were again read as 
above, and the following is a consolidated report of the 
findings 


The specimens removed 18 hours after beta radiation show degenera 
tion. Large numbers of degenerated lymphocytes are seen in the nodules 
as Illustrated by photomicrograph S 48-110 No mitoses or other regenera 



Photomicrograph S-48-410 Desenerated Ijmphocjtes are seen in the 
nodules. 


tive processes are seen Numerous large phagocytes crammed with 
nuclear debris are seen In the primary follicles as shown In Photomicro- 
Sraph S-4S 650 In one slide (see Photomicrograph S-4S 651) the epithe¬ 
lium shows a marked change The epithelial cells are distended and 
vacuolated architecture is disturbed and adjacent lymphocytes are degen 
erated This may represent a point of contact with the radium capsule 
since epithelial tissue In general is very resistant to radiation 



l*Iiotoinl<-.roKru|»h s is 6 j 1 Thi, i.{tUhillinn hhoun a ^ 

I rob itjl> r<prtHtniH a point t»f ».onta<l ultb tlio railluni c 
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In the slides ot tissue removed I-l days after one Irradiation there ii 
marked regeneration of the lymphoid nodules Mitotic figures are fairly 
numerous in most sections of this group Another seoUon made of tissue 
irradiated once and removed in 14 days shows the monomorphous appear 
ance of the nodules This seems consistent when one remembers that 
medium lymphocytes in this phase of regeneration predominate the pic¬ 
ture Photomicrograph S 47 4017 illustrates this period of regeneration 

In the sections of tissue removed 14 days after two radiations, a mild 
increase in the number of venous sinusoids and capillaries are noted, as 
shown In Photomicrograph S 47 4164 

Sections of tissue removed slv weeks after three Irradiations show 
active, healthy lymphoid nodules Many mitotic figures are still ’een 
however Photomicrograph S48 58 is taken of one of these sections of 
tissue 



Fluthei comments fiom Di Block’s lepoit .ue as foil"' 
"Reticulocytes ate not affected by the usual therapeutic uo.vs 
of luadiation Then survival deflates complete 
lymphoid tissue It seems quite ceitain that the 
lymphocytes develop from these undamaged retie 
They m turn develop into small lymphocytes j,„,l 

lymphocytes pushed to the penpherj o 
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nodule and end up in the peripheral blood stream Unless they 
go into the blood faster than they are produced, they form a 
nng around the lymphoid nodule It seems apparent from 
these slides that 1 radiation reaction m the lymphoid tissue 
IS marked, 2 a stage of atrophy is piesent, 3 regeneiation 
of the lymphoid tissue is so complete as to appear histologi¬ 
cally normal in six to eight weeks It is not possible to say 
from these microscopic slides whether any permanent decrease 
in mass of the lymphoid tissue has taken place Judging from 
the histologic picture, one would expect very little permanent 
change " 

The hterature contains similar observations as made above 
Heineki,® m 1902-1905, desciibed the extieme sensitivity of all 
lymphoid tissue to irradiation In 1925, Quick^= and Cutler 
pubhshed a study of the effect of radiation on lymph nodes 
They noted that normal nodes subjected to irradiation en¬ 
larged instead of becoming smaller 

The above histologic studies of irradiated adenoids coincide 
with the chnical findmgs of initial beneficial effect followed 
by recurrences Thvo-thirds of the cases treated by iriadiation 
were treated for eight and one-half minutes, and the remain¬ 
der for 12 minutes No clinical diffeience was noted in the 
end-result following irradiations of eight and one-half oi of 
12 mmutes Of the 55 cases which leceived ii radiation ther¬ 
apy, 28 recurred All of these cases subsequently pioved to 
be allergic Of the 11 cases which had secondary adenoidec- 
tomies, seven cases lecuried and of these six weie allergic 
Thus in the presence of a chronic stimulation, such as uncon¬ 
trolled nasal allergy, lymphoid hjrpei plasia continues, although 
momentarily delayed by in adiation, surgery oi both 

Tifty-seven cases of kno\vn allergy weie tieated primal ily 
by allergic managemenL All but three of these cases aie 
completely free of fluid in the middle eais These three cases 
have not as yet been allergically conti oiled Recunence in this 
group occuired also, but always followed cessation of allergic 
treatment or an acute allergic exacerbation All cases returned 
to normal ^\hen allergic management ^\as again instituted 
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Paiacentesis and inflations seem to hasten the ieco\ei} of 
those patients but cannot be consideied a cuiative measuie 
without lemoving the etiology 

CONCLUSIONS 

Secietoiy otitis media is a common clinical entity 

The most fiequent etiologic factoi is nasal alleigy 

Othei etiologic factoi s aie nasophaiyngeal adhesions, 
chionic infected lymphoid tissue in the nasophaiynx and 
hypeztiophied adenoids 

The signs and symptoms aie consistent and the heainigloiS 
not gieat 

The most consistent favoiable lesults in the alleigic group 
occuiied with lemoval of the offending alleigen oi desensiti 
zation 

Removal of nasophaiyngeal adhesions and infected lyniplioid 
tissue along with inflations and paiacentesis have given good 
lesults in the nonalleigic cases 

The value of iiiadiations in this condition foi anv piolonged 
effect lemains doubtful 
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lingual tonsils (A NEW EVALUATION )*t 

Louis K Elpman, M D , 

Philadelphia, Pa 

The lingual tonsil has been a much neglected subject 1: 
- yeais of laryngology, I have yet to see a laryngologis 
lemove an honest-to-goodness pan of lingual tonsils at aiij o 
the hospitals which I have attended, including two teachinj 
institutions 

It IS a subject which has been slighted by laiyngologists 
over by the authors of books on otolaryngolog), 
and by investigators of the tonsils, Waldeyei’s ring and the 
pharynx 

About SIX months ago I lead an extensive article, in one of 
the laryngeal journals, desciibing all the diseases of the 
throat In the concluding paiagiaph, theie weie two sen¬ 
tences gpving vague refezence to the lingual tonsils Appar¬ 
ently the linguals were not impoitant to the investigator 

Foi a number of yeais I have put much thought and work 
on this subject, and I hope to stimulate some inteiest which 
may lead to a bettei undeistanding of the linguals 

In teaching laiyngology to postgiaduate students, 1 often 
show specimens, pieseived in foimalin, which are so large 
that they elicit expressions of amazement 

My own interest in the subject started some jears ago, m 
a laiyngeal clinic An adult male patient, with a severe 
arthritis of the ceivical spine, was sent to the clinic for m 

•Read before Readinff Eye Ear >vosl and Tliroit Soclol> Stpt I-' ^ 

tRcad before Section of Otolur> nf^oloj[,> I hlludclphln CoIUk'- ^ 
clans Vov 17 191*? 

Editor s Note This ma^ received In Lar>nKOHCopo O/Hco and i 

publkutlon Afarch 5 19-19 
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ear, nose and throat exanunation He had tremendously large 
JiDgual tonsils which almost filled the hypopharynx, and ga\e 
the impression of a tongue tumor A biopsy showed chronic 
inflammation of lymphoid tissue Having resohed that the 
mass was nonmalignant, the question of removal came up 
The various men asked to remove it balked at the idea, as 
they were afraid of hngual hemorrhage Never having re- 
moied Imguals myself, I decided to attempt it, and to mj 
surprise I was able to do a clean operation, without much 
difficulty, by means of a pair of long, curved scissors and a 
tonsd snare The patient had quite a sore throat for about 
10 days but made an uneventful recovery His symptoms of 
nrthntis improved. From this one case, my mterest m the 
subject broadened, and I ha\e followed it up with an e.xtensi\e 
senes of cases, from which I fan make defimte deductions 


ANATOiTl, HISTOLOGY AND HISTOPATHOLOGT OF THE 
UNGUAL TONSILS 

The hngual tonsil consists of a variable number of small 
Ivmphoid nodules at the base of the tongue, m front of the 
epiglottis and behmd the fine of circumvallate papillae or 
taste buds The plica triangularis, which is frequently re¬ 
moved at the end of a tonsillectomy, is not the hngual tonsil, 
as some larjTigologists fall it. There mav' be a small ma ss of 
IjTnphoid tissue of variable size where the phca attaches to 
the tongue, but anatomically this it not a hngual tonsil 

The lymphoid nodules at the base of the tongue and in 
front of the epiglottis are usually small and inconspicuous 
These nodules maj hypertrophy and also mcrease in number, 
in which case a promment mass begms to form on each side 
of the base of the tongue, formmg a true pair of hngual 
tonsils. The hngual tonsils rest on a basement membrane 
analogous to the capsule of the faucial tonsils Beneath this 
basement membrane is the musculature of the tongue 

\^'hen sectioned laterallv, the nodules appear as discrete 
hemispheres with narrow intervals between them Each nod¬ 
ule has two or three crypts, extending from the epithelial 
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suiface neaily to the capsule, which aie dovetailed by sevei.il 
fibious tiabeculae fioxn the capsule The ciypts aie not tor 
tuous The epithelium, like that of the faucial tonsil, is strati¬ 
fied and squamous, and possesses mucous glands The Ijm- 
phoid tissue diffeis in no way fiom that of the faucial tonsil 

Between the two linguals is a fibious band of denialc<itioii, 
which staits just behind the apex: point of the ciicumvallate 
papillae and goes down to a point just above and in fioiit of 
the base of the epiglottis This band is sometimes called the 
median glossoepiglottic ligament 

Hypeitiophy of the linguals is usually compensatoiy to a 
faucial tonsillectomy Most hypeitiopines aie found in adults 
It is most unusual to obseive massive hypeitiophies of the 
linguals in the piesence of faucial tonsils Hypertrophies 
often leach tiemendous size On seveial occasions, I lia\e 
lemoved linguals the size of a laige oystei The gi eater the 
hypeitiophy the moie piominent the fibious line of demaica- 
tion between the two tonsils 

Occasionally a child who has laige faucial tonsils will ha\e 
an associated hypeitiophy of the linguals coveiing the entire 
base of the tongue, but these cases aie not veiy coninioii 

Sometimes the linguals, in model ate hypeitiophies, wiH 
creep lateially and foim a thick sausage-like band along the 
lateial edge of the tongue, and fuse eithei w'lth a lowei pole 
tonsil stump, oi the lowei pole of a full faucial tonsil 

The lingual tonsils aie subject to the same diseases as tlie 
faucial tonsils, such as acute and chronic inflaniniation». 
hypeitiophies, benign and malignant tumois, abscesses, \an 
ces, specific ulceis (tubeiculosis and syphilis), Vincents m 
fections, mycotic infections, etc 

SYMPTOMS 

The aveiage peison with the small disci etc hmphoid coloj 
nies at the base of the tongue, which leally cannot be 
as true lingual tonsils, laiely has trouble with his tliroa 
has little occasion to seek medical caie 
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On the other hand, the individual with moderately enlarged 
colomes, fo rmin g two distinct masses, and the individual with 
the huge hypertrophies, usually runs into a lot of trouble with 
throat complaints and often seeks medical caie His infected 
linguals are usually nussed by the family physician because 
he IS not tramed m mirror larymgoscopy The laryngologist 
often misses them because he is busy oi mdifferent If the 
laryngeal miiror is always used m exanumng throats, a true 
picture of the base of the tongue becomes evident 

\\Tiat are the commonest symptoms of these patients’ 

1 Acute Lingual Tonsillitis The same symptoms as with 
faucial tonsils, with the addition that the pam is lower, usu¬ 
ally off center, and with sharp pains on swallowmg, m the 
hyothyroid area This symptom of a stabbing pam low down 
in the neck is important 

2 Subacute Lingual Tonsillitis Instead of the thioat symp¬ 
toms subsidmg m three or four days, the patient’s distress 
may contmue three or four weeks 

3 Chronic Lingual Tonsillitis These patients start with an 
acute hngual tonsilhtis, the acmty of the symptoms subsides, 
but the pabent has a dull sore throat that persists for weeks 
or months One of the residents m radiology at the Phila¬ 
delphia General Hospital had a sore throat for 11 months A 
year ago, I destroyed his hnguals by electrocoagulabon and 
he has not had a smgle sore throat smce 

The pabent with chrome lingual tonsillitis is really throat 
conscious and always has a dull ache and lumpy feehng when 
he swallows Some of the pabents with large hj*perbophies 
may ha% e difficulty m swallowing food, or may ha\ e difficulty 
in swallowmg hqmds Some have no difficult^’ along these 
bnes They have used all the gargles and medicaments pre¬ 
scribed by phj sicians and druggists, and will go on for months 
or j ears with their complamts unless the causaby e pathology- 
IS discovered and treated Even the acute and subacute cases 
complam bitterly of repeated attacks of soie throats year 
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after yeai Some of the patients complain of fiequent 
of hoaiseness, and one can leadily see how the laiyngeal 

1C iniTz-kiiTy.J to'-*** 


spel 

are 


In my collection of lingual tonsils, there aie those iemo\e 
Horn the thioats of two stenogiapheis, who, foi 10 years i 
one case, and four yeais in the othei, had lepeated sor 
hi oats of long duration Besides being ill, they weie alwaj, 
won led about losing then positions, due to the time lost fron 
t eu offices These two patients vouched foi one thing — 
laryngeal minois weie nevei used in any of then pieviou; 
thioat examinations Such patients feel miseiable and deserve 
oui help 

In simple hypeitiophies, with a low giade infection, the 
patient may complain of a feeling of fullness in the tin oat, 
and may have a hacking cough foi yeais Patients with dr>', 
irritative coughs aie often treated for yeais by the internist, 
who always suspects incipient tuberculosis, oi chronic bron 
chitis of unknown etiology, oi an eaily bronchiectasis Tiiej 
are studied in hospitals, X-iayed and treated, but the cough 
1 emains 


Eaily malignancies aie sometimes found in patients who 
complain of seveie pain on one side of the thioat In these 
cases, the surface of a lingual tonsil will show a fissured or 
an ulcerated area, with a piling up of wait-like tissue around 
it The tongue should also be palpated with tlie finger in 
cases wheie malignancy is suspected A biopsy will usualh 
make the diagnosis 

Bleeding m patients with hemoptysis often results ironi 
luptured varices at the base of the tongue, wutli or without 
the presence of lingual tonsils These hemoriliages nia> - 
mild 01 seveie They are teilifting to the patient, ami m 
cases wheie lungs and esophageal varices can be ruled out, 
one should examine the base of the tongue for enlarged ei 
luptured vaiices 
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TREATMENT 

1 In acute mflammations treat with sulfadiazine or peni¬ 
cillin, just as though you were treating faucial tonsillitis, 

, also any othei systemic treatment which you may deem 
necessary Advise patient of the presence of infected lingual 
tonsils and recommend the destruction of this tissue 

2 In chronically inflamed and hypertrophied tonsils, there 
should be no medical treatment If the linguals are slightly 
enlarged, I recommend electrocoagulation, if huge, surgical 
dissection 

TECHNIQUE OP ELECTROCOAGULATION 

The pharynx and posterior portion of the tongue are sur¬ 
face anesthetized with 10 pei cent cocaine solution Ten cc 
of 1 per cent procaine epinephnne solution are then injected 
into the tongue, 5 cc. on each side, just in front of the lingual 
tonsils Wait about flve minutes or until the anesthesia has 
become effective, then start to electiocoagulate the Imguals 

I prefer a bipolar needle attached to long or short wave 
current, the long wave is a little smoother This procedure is 
better than electrocoagulation with a monopolar needle I 
sometimes use the latter at hospitals where the machine has 
no provision foi bipolar connections 

In using a bipolar needle, the needle is sunk into the tissue 
about one-sixteenth of an inch, the current is controlled with 
a foot switch, and the needle is moved to different spots on the 
tongue, until the entire base is coagulated 

For those who do not own a short or long wave machine, 
the older type of galvanocautery may be used by bending a 
cautery tip, using a dull red heat on the needle point The 
galvanocautery produces more of a charring “cook” than does 
the long or short wave currents, and the depth of the 
coagulation cannot be controlled too well, also, where gal¬ 
vanocautery is used, the patients complain of more distress 
on swallowing postoperatively In general, this is a poor 
technique 
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In canying out the pioceduie of coagulation, all of the 
hnguals aie destioyed at one sitting In the past, I lia\e tried 
the technique of paitial coagulation each week but found is 
unsatisfactoiy Instead of a sore thioat each week over a 
numbei of weeks, one good sole thioat foi seveial days seems 
to be prefeiable If the coagulation is done caiefuily and the 
musculatuie of the tongue is not “cooked,” the postoperatne 
soreness is toleiable in most cases 

The technique of handling the laige liypeiti opines is the 
pioceduie which I wish to emphasize In the past, an instm 
ment known as Myles' lingual tonsillotome was introduced 
and laiyngologists would snip pieces of lingual tonsils with 
this instrument The technique was compaiable to the old and 
eaily technique of tonsillotomy — cutting off the top of the 
tonsil This method of using the Myles instiunient is to be 
condemned foi two leasons 

1 It IS incomplete and, therefore, a waste of time 

2 It may induce piofuse bleeding, as in tonsillectonij The 
cut blood vessels within the lymphoid tissue have no libroos 
01 muscle tissue to contiact down on the cut ends of the small 
blood vessels 

A lingual tonsillectomy, like any surgical operation, should 
be based on sound piinciples 

The tongue tonsils aie faiily tough tissue, the basement 
membiane is tough, and the hnguals in the huge hypertro¬ 
phies extend piactically to the base of the epiglottis and are 
large in size I cannot see how the Myles lingual tonsillotome, 
just from a mechanical point of view, could do a complete 
and smooth operation 

The aimamentaiium of lingual tonsillectomy is simple and 
consists of four instruments 

j A Kirkpatrick tonsil tenaculum with umall teeth 

2 One Tyding tonsil snare 

3 One stainless steel Metzenbaum scissors 

4 One laryngeal mirroi 
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The tongue is anesthetized as for coagulation —10 pei cent 
cocame swabbing and injection of 10 cc. of 1 per cent pro¬ 
caine epinephrine into the tongue. 

The tip of the tongue is grasped with a gauze squaie and 
drawn forward The left lingual tonsil is grasped with the 
tenaculum and the nurse or assistant then grasps the tongue, 
and also holds a laryngeal mirror under the uvula and soft 
palate The operator shifts the tenaculum to the left hand 
and begms to cut with the long, heavy, curved scissors, start¬ 
ing anteriorly at the circumvallate papillae The hne of dis¬ 
section should be between the musculature of the tongue and 
the fibrous capsule of the hngual tonsil The latter separates 
readily from the tongue. The dissection is followed down as 
far as possible toward the base of the epiglottis The Tj'ding 
snare is then slipped over the posterior attachment of the 
hngual tonsil, the instrument is closed finnly and the tonsil 
IS thus removed 

This procedure is repeated on the opposite side Sometimes 
m certain cooperative patients it is not even necessarj’- to use 
the snare, as the scissors will often take off the posterior 
attachment without any trouble If the snare is used, press 
the wire flat against the attached end of the tonsil and close 
gently but firmly In this fashion, you cannot injure the 
epiglottis 

The laryngeal mirror has to be removed a few tunes duiing 
the operation to be cleansed and warmed OccasionaUj^ if 
the hypertrophy is extensive, enough of the tonsil is \nsible 
at all tunes to enable the operator to dispense with the mirror 

In some of the cases, the hnguals have to be removed piece¬ 
meal, as the patient may not be cooperative, or the hnguals 
may be very adherent from chrome infection, just as m 
faucial tonsils, where the latter have to be removed m pieces 

If small tags of lymphoid tissue remam after the operation, 
they are coagulated with the electric needle to complete the 
operation 
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At the time of opeiation, theie is no undue bleeding if ;ou 
allow five to seven minutes between the injection of procaine 
and the beginning of the operation 

Postoperatively, the bleeding is usually negligible Laryn- 
golopsts in the past have been loath to operate on the base 
of the tongue foi feai of the old “bugbear,” severe liemor- 
ihage My experience has been that patients with lingual 
tonsillectomies bleed less postoperatively than do patients with 
faucial tonsillectomies 


I have had but one patient with an actual hemorihage fol¬ 
lowing lingual tonsillectomy which lequiied sutuiing about 
siK hours after the operation The bleeding was at the edge 
of the tongue, wheie I had severed scarred and retracted 
faucial pillars and a faucial tonsil stump attached to the 
lingual Two other patients have had slight oozes which were 
easily controlled with mild astringents, therefore, I may safe¬ 
ly advise proceeding with lingual tonsillectomies, using the 
methods I have described, without fear of unusual bleeding, 
either during or after the operation 

In patients having hemoptysis which you think is due to 
lingual varices, coagulate the vaiix with a bipolar needle or 
one of the other coagulating needles described If the varices 
are associated with hypertrophied linguals, it is advisable to 
destroy or remove the linguals 

Malignancies at the base of the tongue are treated like 
malignancies elsewhere m the pharynx 


There is one anomalous condition which the operator must 
be careful in diagnosing, and that is the aberrant thjroid 
which 13 usually located at the base of the tongue directlv in 
the center An aberrant thyroid is really a misplaced tlijroid, 
IS present at birth, and may increase in size with the growth 
of the child It is a hard, smooth, elevated mass, like a small 
egg, and is not made up like the grouping of discrete hm 
phoid. nodules in the linguals The accidental excision of an 
aberrant thyroid may turn the individual into a victim of 
hy pothyroidism 
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Another pathological piocess which may strike the hngual 
tonsil 13 a Imgual qmnsy or abscess These are indeed rare, 
and if they should occur would reqmre incision and drainage 

CONCLUSION 

1 Always use a laryngeal mirror m examing new patients 
Ninety-eight per cent of hypertrophied or diseased Imguals 
will not be seen unless a mirror is used 

2 Hypertrophied and diseased Imgual tonsils should always 
be destroyed 

3 Use coagulation if hnguals are not large enough to be 
Srrasped with a tenaculum, and surgery, if large enough 

4 The two procedures are not painful if the tongue is pi op- 
erly infiltrated wnth a local anesthetic 

0 The bleeding during opeiations is usually negligible 

6 Postoperative bleeding is usually less than after faucial 
tonsillectomy and certainly no worse 

7 Sense of taste may be impaired for a short time in a few 
cases, then letums 

8 The patients are very grateful, many having suffered 
over long periods of time with all kinds of bizarre diagnoses 

3 The laryngologist develops a certain sense of satisfac¬ 
tion first, in making the proper diagnosis, second, in helping 
the patient 
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scleroma simulating atrophic rhinitis 
CLINICAL differentiation AND 
laboratory confirmation* 


Manuel R Wexler, m D , 

Los Angeles, Calif 


'■•'‘"““'f™'') "I >tseailyslagep.csenHapa. 
bv I . '“'t has been sho«n 

anri h 1 1'" niade extensive studies of the dise.ise, 

by Putschkowsky,- as desciibed in Eggston and WollF • 


That early cases of scleioma may be diagnosed and tre.ittd 
as a 1 op lie ihinitis occuxied to us while heating a series of 
thiee cases of scleioma at the Los Angeles County Hospital 


Clinically, we aie all familiai with the atrophic nose TliCiO 
patients usually have a bioad, flat nose with large nasal gi\i 
ties and small turbinated bones The naies are usually filkd 
with ciusts and a foul, green, puiulent discharge, and wliin 
the nose is cleaned of its ciusts and discharge the large 
cavernous nasal cavity is seen In scleroma the crusting and 
foul smelling dischaige is very much like that seen in atrophic 
ihinitis, but here is wheie the similarity ceases, for, upon 
removal of the crusts and puiulent secretion, the nasal casi 
ties, instead of being large, are usually narrowed and tlic 
mucosa is leddened, giving one the impression of its being 
infiltrated with a haid, firm substance When the tissue is 
palpated with an instrument this impression is confirmed 

•iTom the Dcpurtiiii.nt of Otoluryn(.alohy Unl\orMll> of Soulluru ' sii 
fornlu School of ilcdlclnc and the Loa AneoUu County llonplial 

hditora Note Thla ins received in LaryiiKoscupu Odlcu and acctftil I 
publication April US 19-19 
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This IS the essential clinical finding It is the lesponsibdity 
of the examining physician to rule out scleroma The fina 
diagnosis is based on pathological and bacteriological mgs 
and, if a\ ailable, a complement fixation reaction ^ 

In obtaimng the biopsy it is important to examine the nose 
well and choose an aiea that appears infiltrated and, if pos¬ 
sible, a nodule or granulomatous area is pi eferred 


That various stages of the disease may be present in the 
same mdividual at the same time was found eaily m our 
experience with this disease, and men who have done extensive 
pathological studies of scleroma state that the disease can be 
diagnosed best when the stage in which the typi cz 

cells, russel bodies, etc, are present, and this is usually e 
second or the circumsciibed stage ^Tien these ea es are 
not present, such as may occur m the early or \ ery a e s 
repeated biopsies may be indicated, however, a lopsy rom 
a nodule or granulomatous area wiU most like y give you 
t>*pical nucroscopic picture 

The bacillus of von Frisch or K. rhinoscleromotm is the 
organism thought to be responsible for the disease and is pres¬ 
ent m the Mikulicz cell The organism when presen grow 
very readily on almost any type of media and overgrow 
most of the other organisms present Pearson , 

the orgamsm is not present m the bacterial flora of the noraM 
nose, as has been stated by some, and when present is defi- 
mtely pathological 

In obtaimng a smear, an ordmarj* swab of the muco^l 
surface after the crusts have been remo\ed is usually suffi¬ 
cient Occasionally we have obtamed a pos^ve c ^ 
(luestionable cases by sendmg a fresh piece o mu^sa o ® 
bacteriology department where the tissue is (mushed and a 
culture made Because we have obtained at least one or more 
posibve cultures by this method I 

be done when a positive culture cannot be obtained by direct 
smear alone. 
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Anothei Intelestmg point about the bacillus of Frisch is 
that it is unusually sensitive to streptomycin, and there h.ia 
een at least one lepoit of a cuie with streptomicin" We 
presented thiee cases befoie the Oto-Ophthalmological Section 
of the Los Angeles County Medical Association, m 1946, which 
weie tieated with stieptomycin and at least obtained spectacu 
lax immediate lelief 

We examined all old cases of atiophic rhinitis, and the new 
cases lepoiting to the clinic, from the standpoint that thev 
may be scleioma m its early stage Fiom January, 191b, to 
January, 1948, 27 cases of atrophic ihinitis weie examined, 
and the loutme of biopsy and smeai for scleioma was done 
on all cases, including three cases of atrophic ihinitis follow¬ 
ing extensive suigeiy of the nose The diagnosis of scloionui 
Avas considered positive when the pathological lepoit and the 
culture were both positive Seven cases met these catena 

This we lealize is a veiy high percentage, and the fact that 
most of the patients weie Mexicans and that Los Angeles mav 
be an endemic aiea foi the disease has been consideied, nev¬ 
ertheless, these findings substantiate the statement made pre¬ 
viously in this papei that early cases of scleroma ma\ he 
mistaken for atiophic rhinitis 


SUMMARY 

1 Early scleroma may simulate atrophic rhinitis, and nun 
be diagnosed and treated as such unless a biopsy and smeu 
are taken for moie detailed laboratory examination 


2 The differential diagnosis is extremely important at thu 
time, since there is a drug that is specific for the organism 
thought to be responsible for the disease of scleroma 

3 As the result of special study, at least seven cases of 
scleroma were diagnosed in a period of two years at the tar. 
nose and throat clinic of the Los Angeles County Hospi 
that would otherwise have been considered atrophic rhini 


Browri and Dr H R. Fishor 
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CENTRAL ILLINOIS SOCIETY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

The next meeting of the Central Illinois Society of Ophthal¬ 
mology and Otolaryngology will be held at the Abiaham Lin¬ 
coln Hotel in Springfield, lU , on Nov 18, 19 and 20 Dr Wm 
Benedict, of the Mayo Clinic, will give lectures on “Cataiacts 
and Systemic Diseases,” “General Diseases Ocular Manifes¬ 
tations” and “Tumois of the Eye and Orbit ” Di H P House, 
associate piofessoi of otolaiyngology at the University of 
Southern California, will speak on the following Indications 
and End-Results of Fenestration Surgei’y. Management of 
Otitis Media and Management of the Continually Stuffy Nose 
Or Walter E Owen, Peona, Ill, a membei of the Society, 
will speak on Diug Therapy m Respiratoi-y Allergy Dr 
Herbert M Kobes, directoi of the University of Illinois, Divi¬ 
sion of Services for Crippled Children, w'lll speak on the 
‘‘State of Illinois Cooperates wuth the Ophthalmologist and 
Otolaryngologist ” 



the treatment of chronic purulent otttt'! 
media with gdvcerite of hvdeogen pLox^ 


Walter E Owen, M D , 
Peoiia, Ill 


In a piehminaiy lepozU the lesults achieved in 37 case, ol 
ionic puiulent otitis media tieated with glyceiite of hydro- 
gen pel oxide weie lecoided Of this oiiginal group of 
patients, ^9 responded with completely diy eais Elc\eii 
le uined with exacerbations due, in nine, to an acute upper 
lespiiatoiy tract infection, and, in two, following swnnniing 
lese were tieated as previously with similai satisfactorv 
resu s In one patient, in whom a seveie exacerbation 
occuiied, a radical mastoidectomy was lequiied Twelve other 
patients of the original senes have been seen foi other com 
plaints and have lepoited no recurrence of then ear infection 
since then first course of treatment 


The present paper is concerned with 130 additional cajc. 
seen over a period of two years, during which time the hnii 
tations and indications for the use of glycerite of hjdroycn 
peroxide have become more clear It cannot be expected tint 
the solution will cuie cases in which there aie attic perforv 
tions with cellular debus in the mastoid antium, or \\hcn 
large cholesteatomatous masses are present Results ha\e not 
been satisfactory in patients with concomitant Eusticliun 
tube infection, unless these were treated and made free of 
infection Otherwise, the results achieved appear wortin of 
serious consideration 

^attorn Note This ms r(.ri.l\ta in Lur> iii,osco|k OIIIcl jm'I "'* * 
publlcatlun Feb 11 1113 
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The solution used consists of hydrogen peroxide’' (15 pei 
cent) (derived fiom urea peroxide, 4 pei cent) in anhydrous 
gljceiol, containing as well eight hydryxyquinoline (01 pei 
cent), added for stabilization purposes The bacteiial spec¬ 
trum of glycente of hydrogen peroxide with carbamide has 
been lepoiled upon,= as well as its effect on healing time ^ 

iletlwd of Ti eatment 

In each case, the patient was instructed to cleanse the ear 
mechanicaUy once daily and to instill the glycente of hydro¬ 
gen pei oxide with carbamide twice to four times daily The 
niateiial for cultuie was taken on the first visit and the 
patients were seen foi examination at vaiying subsequent 
periods 


^^oiatory Data 

The laboratory data can be summaiized as follows In 
sight patrents, no cultures were taken, of the rest, almost all 
showed mixed infections Staphylococcus, a/bwa and auteiis, 
weie reported as present, alone or together in 85 cases Pio- 
l€iis mvabihs was present in 26 patients, and a Gram-nega 
tive bacillus was i epoi'ted in 24 A nonhemolytic streptococcus 
^as cultuied from 20 patients, Esch coli fiom 16, Ps pyo 
cyaneus fiom 14, diphtheroids from 13, and a hemolytic 
steptococcus from 10 Ten other organisms weie cultmed 
fewer than 10 times each 


Clinical Data 


For the duration of then infection, 50 patients, varying in 
ages from nine to 60, had stated “since childhood ” For the 
remainder, allowing for approxrmabon and computing weeks 
to the nearest month, and months to the nearest year, 11 
patients had a lustory of one month’s duration, 13 for bvo 
months, two for three months, one foi four months, six for 
SIX months, one for 10 months, three for one year , 10 for 
two years, six for three years, 12 for five to 10 jmais, and 


gljcerlte of h> droiien Peroxide «lth carbamide 
Part, b\ the International Pharmaceutical Corp Boston 


was supplied, in 
Mass 
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15 foi 10 to 25 years Almost all the patients presenting j ears 
of symptoms had had some pievious treatment with little or 
tempoiary effect, and some theiapeutic as well as spontaneous 
remissions of vax-ying dmation 

All ages weie represented, with 24 patients under the age 
of 10, and for each successive decade, 10 to 19, 27 patients, 
20 to 29, 32 patients, 30 to 39, 18 patients, 10 to 19, 19 
patients, 50 to 59, eight patients, and above 60, two patients 

Clinical Results 

Since each of the detailed protocols for the entire series 
cannot be presented individually, the lesults can be summa¬ 
rized in four categories the patients in whom the treatment 
failed, those in whom auxiliary medical oi suigical tieatmeiit 
was necessary, those still under treatment and apparentl} 
improving, and those in whom the treatment was compIeteK 
successful 


In all, 14 patients failed to return for fuithoi obser\ation 
Although some were markedly improved during the peiiod of 
treatment, none can be used for statistical purposes, since 
there may have been others who showed no improvement Mith 
the topical application prescribed 

Complete failure is iepoi*ted in five patients, and partial fail 
uie in two more One of the five took treatment legularlj for 
three months for a condition of four months’ duration, and a 
second (age 19) attended iiiegularly for six months for an 
infection present since infancy A thud patient presented an 
infection of 16 years’ duration, the culture demonstrating 
Gram-negative bacilli and pioteus miiabilis There was no 
change in culture and no response to treatment ovei a pi.rio< 
of more than two months 


A fourth patient (age 18), with an infection 
childhood, with polypi and a chionic scleiotic mastou , a 
surgery and has continued treatment to no avai 
patient (aged 24), with an infection also Py'^^eiitsmu' 
hood, with large cholesteatomata (levealed i - tli<- 

refused surgical inteifeience Although with le. 
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drainage was less and the odor diminished, the discharge was, 
nevertheless, present, although under active treatment The 
SLvth patient presents a shght persistent dramage, and the 
seventh, who had had coronary disease and cannot undergo 
surgery, keeps the discharge and fetid odor under control 
with daily applications of glycente of hydrogen pei oxide The 
latter two patients are considered as partial failures in 
treatment 

There were 12 patients who required exceptional treatment 
Of these, a recurrence, following cessation of dramage, oc¬ 
curred m four In one, the discharge had been present foi 
two years, and m three otheis, since childhood The first and 
second patients m this group ceased treatment for approxi¬ 
mately nine months and then suffered from recurrences, 
which, however, cleared completely with foui weeks of treat¬ 
ment The third patient had a recurrence in four months 
Remissions followed one month of treatment. The fourth had 
a recurrence, both in nine months and 11 months, following 
the mitial remission, clearing each time and remainmg free 
of discharge from December, 1947, to date (June, 1948) 

In the eight additional patients of this group who required 
auxihary treatment, three represented infections present smce 
childhood, one (age 32) for “many years”, three, respectivelj, 
for SIX, 10 and 25 years, and one for only five weeks Of 
these, one reqmred a polypectomy and after improvmg foi 
one month of treatment did not return for three months, at 
which tune the discharge was heavy and associated with uni¬ 
lateral pam and cerebral symptoms requiring a mastoidec¬ 
tomy and treatment for a temporal brain abscess Treatment 
with glycente of hydiogen peroxide with carbamide was cra- 
tinued for five months from the date of the first nsit The 
ear was reported as dry 

The second required removal, first of a polyp, and then of 
a cholesteatoma He returned six months later, at which time 
a radical mastoidectomy was done Glycente of hydiogen 
peroxide ith carbamide was continued for nine months from 
the date of the first nsit, the ear was reported as dry The 
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thud patient in this gioup followed a similai pattern, reiiuir- 
ing polypectomy, lemoval of a cholesteatoma and then a mas¬ 
toid ovei a peiiod of two months Fieedom from infection 
was reported in July, with a recurrence during the following 
February (1947) In March, the ear was dry and has since 
remained so, moie than one year following the initial visit 

The conditions of the fourth and fifth patients weie asso¬ 
ciated with an acute mastoiditis lequiiing intiamuscular 
penicillin, oral sulfonamides and local glycente of hydrogen 
peroxide with carbamide for three weeks and one month, 
respectively, befoie complete remission occurled One other 
patient required penicillin as well as glycente of hjdiogen 
peroxide with carbamide, a seventh was tieated for a con¬ 
comitant purulent right antrum and an allergic ihinitis The 
last patient in this group needed ladical mastoidectomy for a 
large cholesteatoma He was discharged in complete remis¬ 
sion, but returned with a large infected mass in the old mas¬ 
toid cavity Removal and local treatment for a Stapliylococcui> 
albus infection was necessary for 15 days befoie the condition 
completely cleared 

Three patients still under treatment are showing inipio\c- 
ment with slight discharge present but diminishing 

The remaining 94 patients, of whom eight had bilateral 
infected ears, all completely cleared with topical applic.ition 
of glycente of hydrogen peroxide with carbamide as described 
above In five, the treatment period was one week, for dd, 
two weeks, for 24, thiee weeks, for Ifa, foui w’eeks, for four, 
five weeks, for one, six weeks, for foui, seven weclo), aiic 
for SIX, eight weeks Two patients lequiied 10 w'eeks of tiea 
ment and one patient, 12, and another, lb weeks of LontimioUa 
application Of the 94 patients, how'evei, 75 weie m comp 
remission by the end of the fourth week 

SUM MARI 

In summary, 130 patients w'eie seen 
diagnosed as chronic purulent otitis media Of t 
to letuin, 12 lequiied auxiliaiy medical oi siirgica 
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for recurrences of concomitant conditions before then infec- 
hon completely cleared Of these, four required more than 
one course of treatment In five, the treatment completely 
failed In two others, there is little remaining persistent 
discharge Three patients still under treatment are showing 
improvement In the remaining 94, there were complete re¬ 
missions for treatment periods varying from one to 16 weeks, 
75 of the patients presenting dry ears in four weeks of topical 
apphcation of glycerite of hydrogen peroxide with carbamide 

In all, adding those who required one course of treatment 
(94) to those who needed two or more courses (four), with 
the eight in whom surgical or supplementary medical treat¬ 
ment was necessary, a total of 106 patients, of the 116 ade¬ 
quately treated, presented remissions of then puiulent oti^s 
media All were treated with glycerite of hydiogen peioxi e 
With carbamide and in none was theie evidence of toxici y, 
sensitivity or iiTitation 
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SECOND PAN AMERICAN CONGRESS OF 
OTORHINOLARYNGOLOGY AND 
BRONCHOESOPHAGOLOGY — 
MONTEVIDEO-BUENOS AIRES, JAN 8-15, 1950 

EXECUTIVE COMMITTEE 

Piesident Prof Justo M Alonso 

Vice-Piesidents Prof Elias Regules, Di Juan Cailos Munj 
Pi of Juan Cailos Oieggia 

Secietaiy Geneial Piof Pedio Regules 
Secietaiy of Intel loi Pi of Hectoi Rebagliatti 
Secietaiy of Exterioi Di Julio Cesai Baiani 
Secietaiy of Exhibit Di Eniique Apolo 
Secietaiy of Publicity Di Jaime Sala Lopez 
Tieasuiei Di Albeito Santoio Vecino 
Assistant Tieasuiei Di Juan Cailos Munyo, Ji 
Delegate in Aigentine Republic Pi of Juan Manuel Tato 
Delegate in Mexico Di Ricaido Tapia Acuna 
Delegate in Cuba Di Pedio Hernandez Gonzalo 
Delegate in the USA and Canada Di Chevaliei L 
Jackson 

An inteiesting and instinctive piogiam has been airanged 
Subsciiption—?10, 01 its equivalent in Uiuguayan nionev 

The following week (Jan 16-21) theie will take place in 
Montevideo and Buenos Aiies, opeiative demonstrations or 
those who wish to attend 

Travel arrangements should be made immediatelj througl 
Thomas Cook & Sons oi Pan American Ainvays 

All those interested m attending this Congiess should coni 
municate at once with the delegate in the USA an( Tfi 
Di Chevalier L Jackson, 3101 North Broad Stree , 
delphia 40, Pa 
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THE AMERICAN LARYNGOLOGICAL, RHINOLOGICAL 
AND OTOLOGICAL SOCIETY, INC 

The coming Section Meetings of the American Laryngo- 
logical, Rhinological and Otological Society, Inc , aie to be held 
as follows 

Eastern Section Hotel Statler, New York, N Y, Jan 5, 
1950 

Council Meeting Hotel Statler, New Yoik, N Y, Jan 6, 
1950 

Combined Meeting, Southern and Middle Sections Pea¬ 
body Hotel, Memphis, Tenn , Jan 16-17, 1950 

Western Section Medical Societj* Building, Los Angeles, 
Calif, Jan 21-22, 1950 

The 1950 Sprmg Meetmgs will be held at the Hotel Mark 
Hopkins in San Francisco, Calif, as follows 

American Board of Otolaryngologj', May 16-20, inclusive 

American Otological Society, Inc, May 21-22 

American Laryngological Association, May 23-24 

The American Laryngological, Rhinological and Otological 
Society, Inc, May 25-27, A M 

The American Broncho-Esophagological Association, May 

25-26, PJVI 

Please make your Hotel Mark Hopkins reservations at once 
by writing to Mr Carl J Wilson, Assistant Manager, San 
Francisco Convention and Tourist Bureau, 200 Ci\’ic Audi 
tonum, San Francisco, Calif, and enclose a deposit of $10 
made payable to the Hotel Maik Hopkms In retmn you will 
receive a hotel reser%'ation confirmation The limited facilities 
available make early reservations impoifant 

Members and guests desiring to go on special F^fimm cars 
“with the gang” should write unmediately to Dr \\ alter H 
Theobald, 307 North Michigan Avenue, Chicago 1, Ill, Chair¬ 
man of the Transportation Committee 

Dr C Stewart Nash, Secietarj 
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SEPTEMDEU 1 1919 

HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

As of February 1, 1949 
Acousticon Model A-IOO 

Manufacturer Dictograph Products Corp, 680 Fifth Ave, Nen ^ork 15. 
NY 

Aurex (Semi-Portable), Aurex Model C-B, Model C-A, Model 
F and Model H 

Manufacturer Aurex Corp, 1117 N Franklin St., Chicago, 111 

Beltone Mono-Pac, Beltone Haimony Mono-Pac, Beltone S\ni- 
phonette 

Manufacturer Beltone Hearing Aid Co, 1460 W 19th St., Chicago 111- 

Dysonic Model 1 

Manufacturer Dynamic Hearing Aids, 43 Exchange PI, New York S, 
N Y 

Electroear Model C 

Manufacturer American Plarphone Co, Inc., 10 East 43rd St, New 
York 17, N Y 

Gem Hearing Aid Model V-35 

Manufacturer Gem Ear Phone Co, Inc, 60 W 29th St, New lork 1. 

N Y 

Maico Type K, Maico Atomeer 

Manufacturer Maico Co, Inc, North Third St, Minneapolis, Minn. 

Mears Aurophone Model 200, 1947—Mears Aurophone 3Iodcl 
98 

Manufacturer Mears Radio Hearing Device Corp, 1 W 34th SU Ne' 

■\ ork N 1 

Micronic Model 101 (Magnetic Receiver) 

Manufacturer Micronic Co, 727 Atlantic Ave Boston 11 
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Microtone T-3 Audiomatic, Microtone T-4 Audiomatic, Micro- 
tone T-5 Audiomatic, 

Manulacturer iUcrotone Co, 4602 NlcoUet Ave Minneapolis 9 Minn. 


National Cub Model, National Standard Model, National Star 
Model 

Manufacturer National Hearing Aid Laboratories, 815 S Hill St., Los 
Angeles 14 Calif 

Otarion Model A-1, Otanon Model A-3, Otanon Models A-4 J 
and S, Otanon Model E-1, Otanon Model E-IS, Otanon 
Model E-2, Otanon Model E-4 

Manufacturer Otarion Hearing Aids 159 X Dearborn St. Chicago Ill. 

Paravox Models VH and VL, Paravox Model XT, Paravox 
Model XTS, Paravox Model Y (YM, YC and YC-7) 

Manufacturer Paraphone Hearing Aid Inc. 2056 E. 4th St. Cleveland 
Ohio 

Radioear 45-CM, Eadioear Model 45 -M-magnetic air conduc¬ 
tion receiver, Radioear Model 45 -M-magnetic bone con¬ 
duction receiver, Radioear Permo-Magnetic Uniphone, 
Radioear Permo-Magnetic Multipower 

Manufacturer E. A. Myers &. Sons 306 Beverly Rd. ML Lebanon Pitts¬ 
burgh Pa. 


Ravox (Semi-Portable) 

Manufacturer Zenith Radio Corp 6001 W Dickens Ave., Chicago lU. 


Sliver Micromc Heanng Aid Model 101, Silver Micronic Hear- 
mg Aid Models 202M and 202C 

Manufacturer Micronic Corp 101 Tremont SL Boston S Mass 


Sonotone Audicles No 530, No 531 and No 

Model 600, Sonotone Model 700, Sonotone Model 900 

Manufacturer Sonotone Corp Elmsford N ^ 


Superfomc Hearing Aid 

Manufacturer American Sound Products Inc 2454 S Michigan Ave. 
Chicago m 
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Televox Model E 

Maaufacturer Televox Mfg Co, 117 S Broad St Philadelphia 7, Pa 

Telex Model 22, Telex Model 97, Telex Model 612, Tele\ 
Model 900, Telex Model 1020, Telex Model 1550, Tole\ 
Model 1700 

Manufacturer Telex, Inc , Minneapolis 1, Minn 

Tonemaster Model Royal 

Manufacturer Tonemastera, Inc, 1627 Paclllc Ave , Dailas 1, Tex 

Trimm Vacuum Tube No SOO 

Manufacturer Trimm, Inc , 400 W Lake St. LibertyvUle, Ill 

Unex Model “A”, Unex Midget Model 95, Uiiex Midget Mode! 
110 

Manufacturer NIcUola &. Clark, Hathorne, Mass 

Vacolite Model J 

Manufacturer Vacolite Co 3003 N Henderson St, Dallas 6, Tex 

Westein Electric Orthotionic Model, Western Electric Model 
63, Westein Electiic Model 64, Western Electric Models 
66 and 66 

Manufacturer Western Electric Co Inc 120 Broadwa>, Now ^ork 5i 
N Y 

Zenith Radxonic Model A-2-A, Zenith Radionic Model A-3-A, 
Zenith Radionic Model B-3-A, Zenith Model 75 

Manufacturer Zenith Radio Corp , 6001 Dickens Ave , Chicago, III 

All of the accepted healing devices employ vacuum tubes 

TABLE HEARING AIDS 

Piecision Table Heaiing Aid Joit) A M A, 149 785-/80- 
Maich 19, 1949 

Manulaclurer Precision Eiectronics Co, 850 West Oakdale Vm 
cugo 14 III 

Sonotone Piofessional Table Set Model 50 Repoit not \<.t 
published 

M inufacturer Sonotone Cori> Elmsford X i 

All of the Accepted he irlng devices t niplo} \ icimui tub-< 
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directory of otolaryngologic societies 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Philip E Meltzer, 20 Charlesgate, W est Boston 15 Mass 
Secretary Dr Gordon D Hoople, Medical Arts Bldg Syracuse 3 N Y 
Meeting Mark Hopkins Hotel San Francisco, Calif. May, 1950 

AMERICAN LARYNGOLOGICAL ASSOCIATION 

President Dr Ralph A. Fenton 906 Medical Arts Bldg Portland Ore 
Secretary Louis H. Clerf 1530 Locust SL Philadelphia 2, Pa. 

Meeting Mark Hopkins Hotel San Francisco, Calif May 1950 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Rohert C MarHn, 384 Post St. San Francisco 8 Calif 
Se«eUry Dr C Stewart Hash, 708 Medical Arts Building Rochester 

Meeting Mark Hopkins Hotel, San Francisco CallL May 1950 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

Eastern Section, Hotel Statler New York XI., Jan 5 1950 
Council Meeting Hotel Statler Xew York City Jan. 6 1950 
Combined Meeting Southern and Middle Sections Peabody Hotel 
Memphis Tenn. Jan. 16-17 1950 

Mi'estem Section, Medical Society Bulding Los Angeles CaliL Jan. 21 
22 1950 


AMERICAN MEDICAL ASSOCIATION 
SECTION ON LARYNGOLOGY, OTOLOGY AND RHINOLOGY 

Chairman Dr Fletcher D M oodward 104 E Market St Charlottes 
vUle Va 

Secretary Dr James M Robb 641 David VYhltney Bldg Detroit Mich. 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Conrad Behrens 35 E 70th St Xew lork, X 1 
President Elect Dr J Mackenzie Brown 1136 V\ 6th St Los Angeles 
Calif 

Executive Secretary Dr MUllam L. Benedict Mayo Clinic Rochester 
Minn. 

Meeting Palmer House Chicago ni Oct 9 14 1949 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Rea E Ashley, 384 Post St, San Francisco, Calif 
Secretary Treasurer Dr Joseph Hompsey, 806 May Bldg, Pittsburgh U 


PAN AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOOV 
AND BRONCHO ESOPHAGOLOGY 

President Prof Justo Alonso 

Secretary Dr Chevalier L Jackson, 265 S 17th SL, Philadelphia Pa. 
Second Pan American Congress of Oto Rhlno-Laryngolocy and Bronclu>- 
Esophagology Montevideo, January, 1950 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

President Dr LeRoy A. Scholl, 243 Charles SL, Boston, Mass 
Secretary Dr Edwin N Broyles, 1100 N Charles SL Baltimore 1 Md 
Meeting Mark Hopkins Hotel, San Francisco, Calif, Maj, 1950 


LOS ANGELES SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Warren A. Wilson 
Secretary Treasurer Dr Victor Qoodhlll 
Chairman of Section on Ophthalmology Dr George Landeggcr 
Secretary of Section on Ophthalmology Dr Harold B Alexander 
Chairman of Section on Otolaryngology Dr Alden H Miller 
Secretary of Section on Otolaryngology Dr Leland II House 
Place Los Angeles County Medical Association Bldg, 1925 Wllsbire 
Blvd, Dos Angeles, Calif 

Time 6 PJd, fourth Monday of each month from Sep'ember to ilxr. 
inclusive 


AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr yVlfred Sebattner, 115 E eist Street, New lork .1 '' ' 
Secretary D Smith, 291 Whitney A\enue New 

Conn 


W 
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*MY OF OPHTHALMOLOGY 
RYNCOLOGY 

fe$ Town W V 
0*lr, Jr Bluetleld U 

, Charleston U 'a. ^ 

Baventh SL IluaiiCrLa ■ 
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SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Qiaiman Dr Kate Savage Zerfoss, 165 Eighth Ave North NaahvlUe 3, 
Tenn. 

Cialnnan Elect Dr Calhoun McDougall, 703 Medical Arts Bldg At¬ 
lanta 3 Ga, 

^cedialrman Dr V E. HursL 315 N Center SL Longview, Tex. 
Secretary Dr Alston Callahan, 908 S Twentieth SL, Birmingham 5 Ala 

the PHILADELPHIA LARYNQOLOGICAL SOCIETY 

ft^dent Dr M Valentine Miller, U4 W Phil Ellen SL, Philadelphia 
Pa. 

^^^®aldent Dr Thomas F Furlong Jr 36 Parking Plaza Ardmore 

Pa. 

Treasurer Dr Harry P Schenck, 1912 Spruce SL Philadelphia, Pa. 

Dr William J Hltschler, 5 E. Chestnut HiU Ave. Philadelphia 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 

ftesldente Dr Reiaaldo de tTUlers 
wcepresidente Dr Cfisar Cabrera Calderln 
becretarlo Dr JosS Xirau. 

Tesorero Dr Alfredo M. PeUL 

'ocal Dr Jos6 Gross 

>ocal Dr Pedro HemAndez Gonzalo 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS 

Dr Joao Penldo Bumler 
j®”®tary Dr Gabriel Porto 
Dhr-fw Dr Roberto Barbosa. 

P-.y^^'Treasurer Dr Leonclo de Souza Queiror. 

for the Archives of the Society Dr Guedes de Melo Filho 
^ P J Montelro Sales and Dr Jose Martins Rocha. 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA. 


Dr Aldo Remorino 
*iC6-^esldente Dr Lula E. Olsen. 

Dr Eugenio Romero Diaz. 

Morero Dr Juan Manuel Pradales 

*^cales Dr Oavaldo Su&rez Dr Nondler Aals R., Dr 
lofre. 


Jorge Bergallo 


BUENOS AIRES CLUB OTORINOLARINGOLOGICO 

^esldente Dr Juan Manuel Tato 
'lee-Presidente Dr Norberto Von Soublron 
^cretarlo Dr Oreste E. Bergaglio 
^o-Secretarlo Dr Carlos A Gutierrez 
^orero Dr Vicente R. Card 
P^^Tesorero Dr Jorge Couzo 
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advertisements 


A safe, simple Mouth Gag 
for Tonsillectomy 

Hazards of trauma to the in¬ 
cisor teeth by the usual mouth gag ore 
eliminated by this simple Instrument 

CONTACT is placed behind the canine teeth The instru¬ 
ment provides better exposure and fits any mouth from 
small child to adult Easily adjusted from side to side, al- 
ways with two-point contact Three sizes of tongue blades 
are provided The contact portion of the ring is covered 
with small rubber tubing, as an added protection This 
gag may be used on edentulous patients 

Tho new Atraumatic Mouth Gag, of One 
material and workmanship, with three 00 


sizes of tongue blades 
Consu/r your Dealer or write to 


COMPLETE 



THE ATRAUMATIC COMPANY 


418 30th Street OAKLAND 9 (AlltO>« 


l/NIVERSIDAD NACIONAl DE MEXICO 
ESCUEU DE GRADUADOS 

— Division de Medicma — 
CURSO DE OTORRINOLARINGOLOGIA 
Y BRONCO ESOFAGOLOGIA 
Para Medicos 

Jefe del Curso y Professor de 
Otorrlnolarlngologla 
DR ANDRES BUSTAMENTE GURRIA 

I’rurcNoreH VhocIuiIoh } Jefen Ue < liuicai 
IJrH I’FDUO U1 IlKUE^COS II V3IO> DI L 
T ILL VU > noherto V V\CI1I' £ 
^ccretarlo del Cutnoi 
D r lliuuberto VLCOCl’U 
E.I Curxo Mc IIe\iird a cobu on rl I>HriTL* 
TO \ VCION VL Dl- C VUDIOI OGI V y rn Ium 
IIOSIMT VI ES MlLlTVll e INb VMIL 

Fecha del 10 al 29 de octubre 

CUOTA $500 00 

Inscripciones e Informaclones Queretaro 
97, Mexico, D F 
Matrlcula limitada a 18 alumnos 
“Por ml Raza Hablara el Espiritu" 

El Director de la Escuela 
DR JOSE ZOZAYA 
Mixico, D F 


Books Receiu'd 


New Gould Meoical CHctilj*<aai A r 
comprehcniive dictionary ot tntri 
branches of medWne and albeJ 
medical physics and chemut/y tirrU ij i 

nuriuiL Veterinary inedunnc J»-v— 

well as medurolefijl term* ^ 

tables Edited by llafoU ^ 

Normond L Hoerr M D Art—J ^ 
the cooperation of an editcfisl 
tribulors Two hundred Tdt> t**-* 
plates 129 in color 
The DIakiiton Co 


U 
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Kindly rnention Tiic LAJirvcoico^r when con’raunicaiirff with - lieftiict* 


THE 

^laryngoscope. 

VoL LIX OCTOBER, 1949 No 10 


SURGICAL TREATMENT OF MENIERE S DISEASE =*-t 


FEANZ ALTMANN, M D , 
New Yoik, N Y 


Opeiations on the labyiinth aie the oldest foim of smgical 
treatment foi the lelief of vertigo in Menieie’s disease Thej 
^ere in practice long befoie the exact anatomical basis foi 
the disease had become cleaily known Knapp (1871) was 
the first to suspect inci eased inti alabyi inthine piessuie as 
the cause of the symptoms of Menieie’s disease Following 
him, Cheatle (1897) lecommended decompi ession of the peri¬ 
lymphatic space as possible tieatment of the condition, a 
suggestion which was latei cairied out by Jenkins in 1911 
Meanwhile, opening and desti uction of the labjn inth was 
first piacticed by Milligan and by Lake (both in 1904) By 
1930 about 50 cases had been lepoited in which the veitigo 
Was successfully tieated in this way The majoiity of the 
otologists, howevei, lejected destiuction of the labyiinth, 
mainly because of the dangei of postopei ative complications 
snd because of the lack of exact knowledge of the pathology 
of the condition This vieivpoint is cleaily ieffected in TJffen- 
orde’s (1925) discussion of the subject In the handbook 


^•Presented In part at the meeting of the Section on Otolarj neolofrj Xen 
York Academ> of Medicine \prll -« 

tProm the Denartnient of Otolart ngolog-t Columbia Unltersltt College 
of PhjMclana ?nd "ona and the P^tsb^te^lan Medical Center 

Editors Note This m- recelted in EarMihoscopc Offli e and accepted fo- 
publication Maj lo 1949 .rti — 
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ALTMANN SURGERY IN MENIERE’S DISEASE 


edited by Denkei-Kahlei (1928) the possibihti of suigic.il 
txeatment of Menieie’s disease is not mentioned It seems 
that the dangei of these opeiations had been gieatly ovei 
estimated by the coiitempoiaiy authois, theie weie leni.uk- 
ably few postopeiative complications, and not one de-ath 
lepoited attiibutable to the opeiation 

Since chemotheiapy and the use of antibiotics liave ieni<nk- 
ably 1 educed the suspected oi actual dangeis of opening .i 
living- nonmfected labyiinth, the inteiest m labyiinthine sui- 
geiy was gieatly incieased A gieat stimulus was also given 
by the claiification of the clinical and anatomical pictuie of 
the disease 

It was lecogiiized giadually that among the diseases winch 
have the symptom of peiipheial vestibulai oi labyiinthine 
veitigo in common, one gioup stands out cleailv bj its well 
defined sypmtomatology This gioup alone deseives the name 
of “Memeie’s disease,” wheieas all the othei conditions con 
stitute the laige gioup of cases piesenting “Menieie’s sjii 
diome ” 

Tiue Menieie’s disease is biiefly chaiacteiized by attacks 
of peiipheial vestibulai oi labyiinthine veitigo, ieduced 
healing and, in most instances, tinnitus, w'lthout an> active 
disease of the middle eai oi evidence of any othei dise.ise 
The tinnitus is low-pitched and loaiing oi high-pitched, mig 
ing 01 hissing in chaiactei 

The attacks of veitigo aie chaiacteiisticailj paiowsiiid 
and occui usually when the healing loss and the tinnitus 
have leached then maximum intensity, but sometimes tie 
veitigo occuis aftei the hcaiing has begun to impiove Tie 
inteivals between the attacks aie of vaiious length, duriiit. 
which the vestibulai symptoms usually disappeav complete' 
and the healing impioves, but the tinnitus m.iv pt^' - 
paiticulaily if it is of the low-pitched vaiietj 'T*'*-' 
lasts foi many yeais, sometimes thioughout life me 
spells disappeai eventually m many cases, but the a 
loss IS piogiessive The tinnitus usuallv persists longei 

all othei symptoms 
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The functional status of the diseased \ estibulai apparatus 
shows fluctuations It is loweied in the latei stages of the 
disease and particulaily duiing the attacks In the inteiwals 
between the attacks, central regulatoiw piocesses compensate 
for the difference m the functional status of the tivo lab\- 
nuths During the attacks the equilibinun is agam upset, 
the attacks may i ecui as long as the diseased labji inth show s 
even the slightest amount of function 

The threshold of heaiing shows wide fluctuations, paiticu- 
larly m the lower and rmddle langes Duiing the attacks the 
thresholds drops shaiply but may go back to nomial, pai- 
bcularly m the eaily stages of the disease In moie ad\anced 
(^es the fluctuations become less maiked, and the heaimg 
loss does not retmn to noiTnal oi mipiove maikedh in the 
mten^als between the attacks A pennanent and piogiessive 
hearing loss develops w Inch is fi equentlj, but not alw a\ s, 
more maiked in the lowei and middle ranges oi extends more 
umformly ovei the entii e tonal range In cases in w hich the 
disease starts m the middle age oi latei, a high tone loss mav 
already be present at the time of the onset, howevei, this 
high tone loss is not related to the disease In ad\anced cases 
fhs hearmg loss may become \ei’j maiked, but in laie 
instances only is it complete In oui experience, recmitment 
of loudness is frequentlj, but not alw av s, pi esent A sense of 
blockage m the affected eai and inteinuttent diplacousis 
binauralis dysharmonica, a disturbance in which the same 
tone is heard at a diffeient pitch in both eais, are frequent 
findings 

The clinical picture has a satisfactory explanation, through 
the findings in autopsj material The\ show dilatation of 
oertain parts of the endolymphatic lab\'rinth, a so-called 
endoljTuphatic hj drops The changes in the end-oigans aie 
difficult to evaluate, it seems that the attacks cause a tem¬ 
porary compression of Corti’s organ with tiansient and, to a 
Certain extent, re\ ersible changes in the Iran cells, it is not 
improbable that similar changes, perhaps less e\udent, might 
also occur in the othei end-organs 



S®OEKV,N„eN,E„es DISEASE 

f Ite C,E,„ ., 

tJiops In many of tlmm nn j. ^ ^"fJol'nipliatic 1)\ 
te oDiis -Hdoi™;:: 

be Midi "“I'T”"'''' “ 

^otes the h.3lolog,celly 

Aravig as samples of Uemeie’s disease lut/i endohmplijtK 

the chaiacterisnc diiueal picture of true Jlenicie's dccs-e 
It neithei pro\es nor disproves Mvgmd’s tJieoriea Tiie bh 
toiy in Ailing’s case is not detailed enougli to establbh 
beyond doubt the diagnosis of true Meniere’s disease If the 
endolymphatic dilatation is leaHv the second stage of a ptvc 
ess nhich begins with endohinphatic compiession, it uouid be 
hard to undeistand why, m a patient with a clinical bhton 
dating back foi 40 tears and \nth repeated attacks of dini 
ness for tlie last 25 tears, the histological changes should nut 
have gone bet ond tlie first stage 

As long as moie convincing evidence to the contrart is not 
^n'sStntcd, one must legard endoivmpliatic Jit drops a* tbe 
aritoni'cM b.isis of true Menieie’s disease It is, lioKcttO 
^Aiv.l2e that in the early stages of the disease the endohm 
yha'tfc regains its oiiginal shape aftei the attac^ 

L.=ter, the d’srension becomes permanent, although the endiv •; 
th t-c pressure ivturns to noimal 31 vgind’s opinion i at 

n't-na 'S ’’ o borderline between ilenieie’s disease and, on or 
,JI the libtiinthme coinpheations that mat ari.^‘ 

' 'vron tilth middle eai lesions and, on the other 'id' - 
her or endocrannl atfections with Jabtrinthiiie phei^^" 
s nvsleadmg and not confirmed bt the In^toK 
m itpical cases ol Menieie's disease T e M ^ 
s^on^d ratl'er be leg-irded as disease sm 
w ot^or conditions ttith i more or less similar s P 

ohigtv ^ 

brVss this Miirp distinction is V/t I' 

''ri^cidt to o\ dinte the ethcaet of ti eatme«t:> 
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condition A propei evaluation is, howevei, of the gieatest 
unportance, because it is ob\nous that siugical tieatment 
should be consideied only aftei medical treatment has proven 
ineffectual 

Cases which cleaily show the climcal pictuie of Menieie’s 
disease aie not too frequent in my experience The \eiy laige 
senes of cases supposedly observed by some authors ^vitlun a 
relatively short period of tune might be due to a less strict 
selection Anothei pomt which is easily forgotten is that the 
untreated cases of Meniere’s disease show a tendency to 
spontaneous i emissions with letum of the heaimg to the 
previous level and, often, disappearance of the tinnitus 
within a few weeks, the remissions may last for many yeais 
The attacks of dizziness eventually become weaker spontane¬ 
ously, no matter what tieatment is used and finally disappear 
completely 

Judgmg from my owm experience and that of oui depait- 
uient, I am unable to shaie the optimism of man> authors 
conceming the chances for a permanently and completed 
successful medical tieatment of fully developed cases of 
ilenieres’ disease except the laie bilateral cases where stiep- 
tomycm achieves an incomplete oi complete loss of function 
of the vestibulai portions of both labyrinths In the great 
uiajonty of cases of tiue Meniere’s disease followed in our 
department dm mg the last years, suigical tieatment has 
eventually been necessary after the usual medical treatments 
gave only temporary lehef of the condition 

Operations are performed on the labyrinth, the VIIIth 
ueive, the autonomic neiwous sjstem and the cisteina ponto- 
cerebellaris 

Operations on the Vlllth neive belong to the domain of 
the neuiosmgeon and shall not be discussed in detail in this 
paper It shall onlj be mentioned that complete section of the 
ueiwe relieves the \eitigo but destroys the healing It is in 
its effects not superioi to desti uction of the lab\ i inth but is a 
moie extensive and hazardous procedure Differential section 
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Accoidiiig to JlAgind and his scliool, not all tlio tasL’s of 
Menieie’s disease piesent the pictuie of endoh mplutic lu- 
diops In maiu of them one must assiune the pieseneo ol 
what he tails “endolymphatic compiession” icsulting fiom 
an oveipiessiue in the peidjmiphatit sislein Tins Inst 
stage might be followed endolymphatic dilatation Mignul 
quotes the histologically examined cases of Vulebccli and 
Ainvig as samples of ^Menieie’s disease N\ith endolimpliatic 
tonipiession The case of Videbech, liowevei, does not show 
the chaiacteiistic clinical picUnc ot tuie Memeie’s disease 
It neithei pioves noi dispioves Mvgind's Iheoiics The 1ns- 
toiv in Ainvig’s case is not detailed enough to establish 
bevond doubt the diagnosis of tine Menieie’s disease If the 
endolymphatic dilatation is leallj the second stage of a pioc 
ess which begins with endohmph.itic compiession, it would lie 
haul to uudeistand wdu, in a patient with a clinical liistou 
dating back foi (0 yeais and w'lth lepeated attacks of di/^i- 
ness foi the last 25 yeais, the histological changes should not 
have gone bevond the lust stage 

As long as moie convincing evidence to the conlian is nut 
piesented, one must icgaid endohniph ilic Indiops as the 
anatomical basis of tine Memeie’s disease It is, howecei. 
piobablo that in the eailj stages ot the disease the c*ndoI\iii 
pliatic system legaiiis its oiiginal shape aftei the atticKs 
Latei, the distension becomes peinmnent, although the undo- 
hmphatic piessuie ietui ns to noimal Mcgiiid’s oiiinion "Unit 
theie IS no boideiliiie between Menieie’s disease and, on oik 
side, all the lain i intliiiie complications that mac aiiso u' 
connection with middle eai lesions and, on the othei side i 
numbei of endocianial affections with labciinthiiie plieiioiii- 
oiia” IS misleading and not coiitiinied In tiie liistologu i 
lindings in tcpical cases of Menieie’s disc* ise The lattci 
should lathei be legaided as disease sia yunm uiiicl.itci 
to othei conditions with a moie oi less siimlai sciiiptoin it 
ologc 

Unless this shaip distinction is maiiitaiiied. it is c>->' 
dithcult to ecaluate the elhcacc of licatmeiits mul m ti s 
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condition A pioper evaluation is, howevei, of the gieatest 
impoitance, because it is obvious that suigical tieatment 
should be consideied only aftei medical tieatment has pi oven 
ineffectual 

Cases which cleaily show the clinical pictuie of Menieie’s 
disease aie not too fiequent in my expeiience The veiy laige 
senes of cases supposedly obseived by some authois within a 
lelatively shoit peiiod of time might be due to a less stiict 
selection Anothei point which is easily foi gotten is that the 
untieated cases of Menieie’s disease show a tendency to 
spontaneous iemissions with letuin of the healing to the 
previous level and, often, disappeaiance of the tinmtus 
within a few weeks, the iemissions may last foi many yeais 
The attacks of dizzmess eventually become weakei spontane¬ 
ously, no matter what tieatment is used and finally disappear 
completely 

Judging fiom my own expeiience and that of oui depait- 
luent, I am unable to shaie the optimism of many authois 
concerning the chances for a permanently and completely 
successful medical tieatment of fully developed cases of 
Menieies’ disease except the laie bilateral cases where strep¬ 
tomycin achieves an mcomplete oi complete loss of function 
of the vestibular portions of both labyiintlis In the great 
uiajoiity of cases of true Meniere’s disease followed in oui 
Jopaidment during the last years, surgical tieatment has 
eventually been necessary after the usual medical treatments 
gave only temporaly relief of the condition 

Operations aie performed on the labyrinth, the VIIIth 
ueive, the autonomic nervous system and the cisteina ponto- 

ceiebellans 

Operations on the Vlllth nerve belong to the domain of 
the neurosurgeon and shall not be discussed in detail in this 
paper It shall only be mentioned that complete section of the 
ueive relieves the vertigo but destioys the hearing It is in 
'ts effects not superior to destruction of the labyrinth but is a 
uioie extensive and hazaidous pioceduie Differential section 
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of the vestibulai poition attempts to pieseive the healing-, 
but the lesults of the opeiatiou aie often disappointing In 
many instances the dizziness peisists and the heaiing becomes 
greatly reduced, due to the technical impossibility in main 
instances of cutting all the vestibulai fibres and leaving the 
cochlear fibres intact Section of the neive, even in successful 
cases, does not influence the patlrologic piocess in tiie iniiei 
ear, even if the vertigo is relieved, the hearing is bound to 
go down, due to the continuation of the attacks of eiidolvin- 
phatic hydrops 

The operations on the labMinth consist of simple decom¬ 
pression of the peiilymphatic space, complete oi paitial de¬ 
struction of the membranous labiiiiith or drainage of the 
endolymphatic space through rncision of the endolvmphatic 
sac 

The results of simple decompression of the peiihinphatic 
space of the lateial semiciiculai canal (Jenkins, Hautant, 
Lindsav, 1919, and otheis) are unsatisfactoij In toui cases 
of Lindsaj, the opening in the bony wall of the c.inal sta\Ld 
patent for more than a year In thiee of them, a needle 
had been introduced thiough the window, and the nei\e to 
the ampulla of the lateral canal had been destioied These 
patients w'ere partially relieved from the dizzv spells Tlie 
hearing wms reduced but not completely destio>ed, the \er\ 
unpleasant loaiing noises peisisted Thiee of his pitieiits 
showed a sensation of unsteadiness and instagmus in the 
piesence of loud noises, the so-called Tullio pheiionienon 

A piacticalh complete destiuction of the libv until can be 
achieved thiough the classical methods of labviinthectonn 
which might be combined with extinction of the stipes and 
the union of the round and o\al windows into one lirgc 
opening (Milligan, L,rke, Yeaislcw, Matte, Jones, Botev. II ni- 
tant, Bouiguet) Less extensive opeiatioiis with a simple 
niastoidectomv as a pielimmarv step and closure of 1 1 . 
letioauiiculai incision at the end of the opeiation ittaiii ft 
same results thiough opening of the vestibule tioni bcinn< 
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and deshniction of its contents with a small dental excavatoi 
(Goodyeai), oi thiough exposuie of the membianous lateral 
senncii culai canal and excision of a small piece ot it (Catt- 
thome) Contiai-y to oui expectations, the lattei pioceduie 
leads mvanably to a complete loss of labjn intlune function 
This IS difficult to undei stand because injui'y to the semi- 
circulai canal in the couise of a fenestiation opeiation fie- 
quently causes no furthei loss of heaimg All the afoie- 
nientioned authois use the letioauiiculai appioach Lempeit 
ad\ocates an endauial tianstympanic appioach with piesei- 
vation of the dium, extinction of the stapes, lemoval of the 
round window membiane and enlaigement of the ■nindo^\ 
itself All these opeiations eliminate the attacks of veitigo 
but completely destioy the heaiing 

Although the majoiity of cases unquestionably show uni¬ 
lateral involvement, estimates of the fiequency of bilateial 
disease vai-y gieatly Accordmg to Day, it is aiound 10 pei 
cent, accoiding to Wiight, 28 pei cent The lattei lepoids 
that an additional 13 pei cent of the oiiginally unilateial 
c^es latei on showed an involvement of the othei eai The 
findings in the limited numbei of lustologically exammed 
cases seem to be moie in line with the highei figuies given 
by Wnght No mattei what the final figuies aie, the possi¬ 
bility of a secondaiy involvement of the othei appaiently 
healthy eai must always be kept in mind This fact limits 
consideiably the usefulness of destiuctive opeiations 

The effect of the opeiations on the tinnitus vanes Matte, 
"ho first tiled to analyze the chai'actei of tinnitus in 
Meniere’s disease, found that the verj- annoying pounding and 
roaring noises disappeared aftei destruction of the labjuinth, 
"hereas high-pitched, less unpleasant “seething” noise pei- 
sisted, in the author’s oprnion, it probably origrnated in the 
aer\e trunk. A similar differentiation between two kinds of 
hnnitus was moie recently made by Day In 20 cases operated 
bi Milligan the tinnitus w as completeU i eheved in eight, 
Partiallj relieved in four, and unchanged m eight 
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Lompoit, Without (lillL'ientiatiiiir botueon tho two kinds, 
boliovotj tho tiiiiiitub to bo iiiobt hkol\ of cooliloiU oiiKin In 
hiii opinion, it disappo.Ui> in thobo casob in w’hicli a toniplotc 
and ‘atiainnatic” dogonoiation of tho eothloai jiait of tlie 
ondolymphatic labyiinth, mdudiiiir tho oigan of Coiti, tikes 
placo Inooniploto dogonoiation w'lll not ioho\o tho tnimtii 
In cAbO of dogonoiation ab a lobiilt of postopoiatuo inleetion, 
it will albo contiiuio, duo to tho Loohloai nouiitib caiibod l)\ 
tho ovtoiibion of tho mllanimation fioni tho oigan of Coiti 
to tho cochloai noivo tiunk Lonipoit bohovos that biicli a 
coniploto atuuiinatic dogonoiation takob plaoo in tho iiiaiinei 
ho buggobtb ffo lopoitb dibappoaianto of tho \citigo in all 
10 c.ibos opoiatod by him, with loliof of tho tiniiitiis in nine 
Two cMbOb in oui dopaitinoiit woio loconth opoi.itod attoi this 
mothod In tho liibt tliioo nionthb afloi tho opoiatioii, the 
loanng noibo wab losb intoiibo l)ut not lohovod 

Fioin tho av.iil.iblo inatoiial, it is impossiblo to di.iw aii\ 
oonclubioiib as to tho possiblo scat of oiigiii ol the tiiiiiitus 
and tho taubOb toi itb dibappoaianco oi poisisloiico This is 
w'oll illubti.itod b\ tho l.itt tli.iL in a kiigo boiios of t.ibOi in 
wdiich labyi inthoctoniv had boon poifoiinod toi iiuiuleiit lain 
iinthitib, tinnitus wMb stnkingi) laio, whoioas in .inotliei 
soiiob ol casos in wdiioh hoahng h.id taken pkico without 
opoiation, tinnitub was often inobont (Sthlaiidei, Vienna iiei 
sonal comnuinitation) On tho othoi hand, tinnitub lit(iuenll\ 
poibibtb aftoi coniploto boction of tho Vlllth none, e\en 
though done iindoi btoiilo inoc.uitions and without aii\ e\i 
donco of postopoiatico infoction 

Dostiuction of tho labMiiithine contents has also licen at 
tempted b\ injection ot dolndiatetl alcohol 'lins is done 
oithoi thiough .1 hole in the laloial soniiciiculai c.iii il after 
opening of tho m.istoid (Mollison, Mill, McDiiwall) oi thiou h 
tho btapob footplate into the \ostibulo (W'light, IVicock) oi 
thiough tho piomontoic into tho ba-al cothleai tiiiii 
gion) without opening the mastoid The iiiiposilnlits o( ion 
ti oiling tho oiitilow ol tho mjecUd akoliol fiom the lal)\iintii 
has III some iiibt.iiices caiiseil f.ici il paiahsis I'or this ri 
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son this method seems less advisable than the open surgical 
approach 

A selective destruction of the vestibulai pait of the lab\- 
nnth through electrocoagulation of the contents of a semi¬ 
circular canal was first attempted by Putnam He made a 
small subtemporal decompression, elevated the duia as foi 
the section of the trigeminal root, drilled a hole into the 
supenor vertical canal and introduced a coagulation electi ode 
into the lumen He was able to relieve the \ertigo and to 
preserve the hearmg The tinnitus remained unchanged and 
persisted even aftei secondary destruction of the cochlea 

Daj enteis the mastoid through a retroaui iculai incision, 
exposes and opens the lateral semicircular canal, introduces a 
fine coagulating electrode through the opening into the vesti¬ 
bule and coagulates with a weak current His method has 
been widely accepted because of its relative simplicity and its 
good results A gieat number of operations has been reported 
without serious postoperative complications (Williams, Ire¬ 
land, Lindsay and others) 

Fifteen cases in oui department were opeiated upon by this 
niethod Bone dust was put into the fistula after the coagula¬ 
tion m order to secure a bony closure Penicillin was given 
during the entire postopeiati\e stay in the hospital, ^\hlch 
a^eraged 10 days No serious postoperative complications 
attributable to infection occurred A transient facial parah - 
SIS in one case was evidently due to the use of too strong a 
coagulation current and too large a needle A similar obser¬ 
vation was made in a case of McNallj Like Daj, we also 
found that the postoperative labjminthine disturbances were 
much less severe than one would expect after sudden destruc¬ 
tion of the labyrinth It is eas> to understand that they were 
•east marked in those patients who had had preopeiatnelj a 
marked hypofunction of the labyrinth The results of the 
operation, as far as the elimination of the dizziness is con¬ 
cerned, are uniformlj good The hearing is not mvariablj 
•ost, as in the prevnoush described operations, although it 
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might deciease to a varying extent Among the 21 
opezated by Day, three retained usable hearing, in one of 
them, it impioved fiom a 70 db loss to normal heaiing, whicli 
was maintained foi foui yeais 

In oui 15 cases the vertigo was completely eliminated The 
healing was completely lost in 11 Among the remaining four 
cases, it became worse in three The aveiage additional post- 
opeiative heaiing loss was 20 to 25 db in two cases, 35 db 
in anothei Postopeiative impiovement aveiagmg 15 db ^\as 
noted in one case In none of these cases did the postoperatue 
healing loss stay above the 30 db level In one of them, the 
loss foi 512 was 30 db, foi 1024 and 2048, 40 db, 11 nionthb 
after opezation 

In a few of Day’s cases, theie was a transient postopera¬ 
tive impiovement with eventual loss From these findings, 
Day believes that an open perforation must have existed in the 
membianous labyiintli which caused a gradual loss of endo- 
lymph and a consequent loss of heai ing He also assumes that 
if the coagulating cuiient could be so controlled as to seal 
off the pezfoiation of the membranous oigan made b\ the 
needle, the chances of pieseiving the heaiing would be ini- 
pioved A slight withdiawal of the needle at the first 
application of the cuirent, followed by a second oi third 
application with the needle thus withdrawn, would seem to 
ofFei a better chance of sealing off the peifoiation of the 
membianous organ If the heaiing loss is leally due to dam¬ 
age to the oigan of Coiti in consequence of incre.ised endo¬ 
lymphatic piessuie, it would be difficult to understand how 
fuithei endolymphatic pressuie incie.ises could be prevented 
aftei the peifoiation has been sealed off 

The low-pitched roaiing noise disappcaied completelv in 19 
of the 21 cases leported by Day, m two of them it remautud 
to a veiy slight extent A high-pitched tinnitus, however, 
lemamed and m some cases became even more pionounc-il 
Among our 15 cases, the ringing disappeared completelv m 
foul and remained unchanged in five In two cases it change* 
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to a continuous high-pitched ringing, and in four cases there 
were occasional attacks of slight, high-pitched ringing In 
none of the cases was the postopeiative tinnitus legaided by 
the patient as unbearable or even pai’ticulailj annojnng 
There was no definite relationship between the postoperative 
behavior of the noise and the hearing condition Among the 
cases in which the tinnitus completely disappeai'ed, the heal¬ 
ing was either completely lost or, on the contiary, mapioved, 
in those cases m which it remained uninfluenced, the heanng 
was either decreased oi completely lost Where the tinnitus 
became high-pitched postoperatively, the hearing was lost in 
all but one case where it only decreased 

The analysis of oui cases shows that complete lelief from 
the dizzmess and permanent as well as intermittent relief 
from the tinnitus is compatible with pieservation of healing 

The greatest drawback of Day’s method, as practiced today, 
IS the nnpossibihty of an exact control of the extent of the 
coagailation This explains the varying but usually unsatis¬ 
factory results obtained with this method with regard to the 
preservation of hearing 

-“^Jirmal experiments carried out on monkeys fail to clarify 
the situation Schall and Tom Rambo showed that with the 
*^6 of an adequate coagulating current, the contents of the 
Vestibule and the semicicular canals were destroyed and the 
*^vities filled with fibrous tissue which shows a marked tend¬ 
ency to ossification Changes in the cochlea varied from ab¬ 
sence of any damage to a seious and serofibrinous exudate 
filling both the scalae vestibuli and tympam There was, how¬ 
ever, no definite relationship between the amount of damage to 
l^fie cochlea and the time elapsed smce the operation or the 
amount of the coagulating current used Slides deihonstrated 
by Day of a human case with a long lasting postoperative 
hearmg improvement which was maintained through several 
Jcars showed the changes referable to the operation confined 
fo the vestibule and the semicircular canals Experiments in 
Jiionkeys earned out by Lindsay consisted in coagulation of 
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the ampulla of the lateial canal, coagulation of all caualb al 
maximum distance fiom the vestibule, injui} to the iienob, 
to the hoiizontal canal ampulla and to the utitck, and use of 
veiy weak coagulating cuuents In no case did the iiijiir\ 
lesult in «iny extensive change oi fibiosis in the peiilynipliatic 
space of the vestibule The histologic findings failed to pio- 
vide an explanation foi the piofound loss of hciiiiiig whicli 
occiuied in luimans in which the coagulation piotediue had 
been limited to canals oi then ampullae onh 

The unpiedictable effects of the co.igulation upon the heal¬ 
ing limit its uselulness again manih to cases without Usable 
heaung in the affected eai, otheiwise, coagulation should he 
used Ill exceptional cases only As fai as ichef fioiii voitino 
and tinnitus is conccined, coagulation is as elTectue as coni- 
pletelj desti active opeiations The opeiatioiis attempting 
paitial destiaction, howevei, hold much gic.itei potentialities 
foi fuithei piogiess It seems possible th.it eveiilu.ilh .i 
method of intialabynnthine suigeiv will be worked out which 
will picseivo the hcaiing 

A cliffeient and tlieoieticalj sound appioach to the piobleiii 
was devised by Poitmaiin He belieced th.it intie.ised endo 
lymphatic piessuie was the cause of the Menieie att icKs, an 
.issuiiiption which latei wms conhinied b\ the aiiatoiun.d 
findings Using a letioauiiciilai tiaiism istoidal appioach. he 
exposes the duia in Tiautmanii’s tiiaiigle .iiid exjioses .aid 
incises the s.ic which lies between two l.ueis of the duia 
By leducing tlie endoi\mphatic piessuie, this operation is 
supposed to eliminate the .itl.icks of dijc/iiiiess uid to leslori 
as much as possible the oiiginal condition of the eiitiie cudu 
1\mphatic sNstem In eaih c.ises the lie.iiiiig is expected to 
impiove, in those of longei dm.ition, it is expected to icmun 
.it the pieopei.itne leiel The cause foi the att icks is uui 
eliminated but as long .is the oponiiig in the eiidol>mpii di'- 
s.ic lemains p.itent, the cndohmph.itic prcssuie will inciep< 
vci> httlc, if at all, duiing the .itt.icks .md cause onb 
if an>, clinical manifestations 
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The opeiation does not entail anv P' fKulai dangeis In 
cases of sclerotic mastoids and mail'i I'l and lateral 
position of the sinus, injui-y to the h t* >tiu lilpeling mig t 
occui, which, howevei, is easily coimi'k ’ ,\ packing n 

case of bleeding, the opeiation should t. ' ’P^d finished 
a few days latei Whereas in the pn \ -i (\ l ^( tioed opeia 

tions the operative cavity is allowed t '' up ifii b oo in 

oidei to secure the foimation of den'll ^ caie 

must be taken in this opeiation that " ' u. iccuniulates in 
the cavity, because oiganization of tb gnlun mig ea 
to rapid closure of the opening m t' ' t doh mphatic ^ac 
Sometimes it is difficult or even imp'O^-’d'ii be suie a 
the sac is actually opened In these c i--' a t suggeste i 

Woodman to lift the dura fiom the posHmoi suiface o e 

petrous bone towards the internal aiidituiv meatus n 
way, the endolymphatic sac is tom at the plait v heic it eaves 
the bone and enters the duia 


Although the idea of the operation is theoietica y soun , 
has a very serious drawback in the inabilitv , 

permanent patency of the opening in the sac 
obtained by me in eight cases aie far less fayoia e 
those reported by Woodman and by Waltner 
instances, reported that among 11 opeiated cases e v 
was cured in eight and relieved m one The ^ 

cured m two and improved in one The healing was ^ , 

in six and unchanged in two Waltner review i.j,. 

cases and found that the vertigo was always cure , 
mtus improved m most of the cases and the ^ 

10 many of them The results obtained by other au 
OSS favoiable Paikinson found in one case, „i ^ild 

operative, that the vertigo was reduced , Theie 

ooling of unsteadiness foi about one hour s i heai- 

was a decrease of the tinnitus, but a piogressive 

^o\vthorne got unsatisfactoiy lesults m s ^pera- 

According to Harrison, the immediate ^ devLps 

torn are excellent, later, a fibiosis around the ^accus 
aod the patient returns to his previous state oi ^ ® . 

of function results which lendeis the opeiation pointless 
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Among the eight cases opeiated by me, two have leniaiiicd 
completely fiee fiom attacks, one so fai foi tluee yeais and 
one foi 16 months * In the foimei the healing impio\ed post- 
opeiatively, m the lattei the heaiing became slightly woisc, 
the iinging deci eased m intensity but did not chsappeai com¬ 
pletely In the thud case the attacks disappeaied foi one 
yeai but came back, evidently due to involvement of the othei 
eai In the fouith case theie weie no attacks in tlie tluee 
months elapsed since the opeiation In the fifth case the 
attacks staited to lecui aftei nine months and a coagulation 
of the labyiinth was peifoimed The othei tluee cases were 
outright failures In one of these a postoperative hemoiili.ige 
into the mastoid cavity had caused a lapid obliteration of 
tlie lumen of the sac and a coagulation of the labyiiiith w.is 
successfully peifoimed, in the two other cases the cause foi 
failure was not so obvious In one of these a complete seutioii 
of the Vlllth nerve was done and the vertigo disappeaied 
The other patient, treated with streptomycin, showed impioie- 
ment but not complete disappear ance of the veitigo Tins 
case, however, is difficult to evaluate, due to the piescnce of .i 
marked psychoneuiotic factoi The heaiing was impioved in 
two cases, unchanged in two, slightly woise in another two, 
and markedly so in still another two cases The tinnitus dis¬ 
appeared completely in the two cases in which the hearing 
has improved, remained unchanged in two, and beLaine 
reduced in intensity in the foui others 

The results with Poidmann’s operation in this senes are 
obviously not impressive, nevertheless, it seems worthwhile 
to try the operation in all cases with serviceable hearing ni 
the affected ear, particularlj when the hearing in the other 
ear is not normal All our patients are informed about the 
limited chances of success from the operation and the le.noin 
why it, never tireless, should be tiled It is explained to tliem 
that if the intervention is unsuccessful, a coagulation of the 
diseased labyrinth could be done as a shoit second opentioii 

IaHi tl < ■>' 


Ih. Ural of the two cm. h huj to un.Krko i 

ltb> rliith 
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Anatomical specimens of operated cases aie unfortunately 
not yet available The limited numbei of cases in which 
Poi-tmann’s operation brought unquestionable peiTuanent 
relief fiom vertigo contiadict Lindsay’s statenieni that diain- 
age could have only a limited mfluence on labyimthine 
hydiops and that any effect of the opeiation could be of only 
relatively brief duiation Lindsay comes to his conclusions 
fiom the results of expeiiments on monkeys He found theie 
that simple diainage and vaiious degiees of destruction of 
the saccus as well as destruction of neaily all of the endo¬ 
lymphatic duct weie followed by prompt healing and filling 
out of the defect with newly fonned bone The lemamdei of 
the endolymphatic system and the sensory oigans showed no 
histological variation fiom the nonnal Ohma, howevei, in 
one case of a human with obliteiation of the endolymphatic 
duct, found dilatation of the cochleai duct, the saccule and 
the utncle The possibility should also be consideied that in 
the piesence of hydiops the chances foi peimanent patencj 
might be bettei than in a normal endolymphatic system 

Operative inteiventions on the autonomic neivous system 
ru Memeie’s disease are performed on the assumption that 
labyrinthine hydiops might be the lesult of neuiovasculai 
^ad possibly neuiosecietory changes in the labyrinth (see 
Hilgei) The influence of the autonomic neivous system upon 
the labyrinth can be seen fiom the results of animal expeii¬ 
ments and opeiations on humans Constriction of the laby¬ 
rinthine blood vessels causes an mcrease in the excitability 
of the vestibular portion, dilatation of the blood vessels leads 
to a diminution in the excitability of the vestibulai portion 
and an increase m the hearing acuity (see Fiazer) The 
operations which have so far been undertaken in Menieie s 
disease attempt to secure the inhibition of the vasoconstiictoi 
impulses to the inner ear in order to secure a more stable 
flow of blood Elnmnation of spasms of the labyimtlune ves¬ 
sels IS supposed to prevent the development of the hydiops 
and in this way to eliminate further attacks The interven¬ 
tions include decortication of the common caiotids, excision 
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of the ceivical sympathetic trunk and of the supeuoi, middle 
and infeuoi ceivical sympathetic ganglia, and vaiious com¬ 
binations of these pioceduies The immediate lesults of these 
opeiations have been good, but in the majoiity of cases the 
symptoms have giadually letuined within a few weeks or 
months, particulaily m cases in which opeiations on the 
caiotid aiteiies alone weie peifoimed This becomes under¬ 
standable in the light of Fiazei’s e\peiiments in cats vhere 
the internal eai can be completely depiived of its vasocon- 
stiictor impulses bv cutting the ceivical sympathetic tiunk 
but not by decoi tication of the caiotid aiteiies Removal of 
the stellate ganglion oi opeiations on the veitebral aitones 
aie unnecessaiy in cats as long as the sympathetic tmnk is 
inteirupted above the ganglion 

Good lesults weie lately lepoited aftei ceivical ganglioiiec- 
tomy by Biancalana and by Mogan and Baumgartnei In the 
obseivation of the lattei two authors theie was no lecurreiice 
of the veitigo, no furthei deteiioiation of healing and only 
occasionally slight tinnitus 

Gainett Passe and Seymoui have lecently reported a series 
of 12 cases of Menieie’s disease in which the stellate ganglion 
was removed In foui of them, in addition to the stellettomy, 
the veiiiebial aiteiy was eithei ligated oi divided, in two cases 
it was decoi ticated In 11 cases the veitigo attributable to 
the operated eai was completely lelieved Tinnitus w.is com¬ 
pletely relieved in three cases and reduced in most of the 
others The relief seemed moie pronounced with the pulsat¬ 
ing type of tinnitus than with the continuous variety The 
perceptive type of deafness from which each patient had suf¬ 
fered showed improvement m most of the cases, with the 
exception of those m which the deafness was aliead> verv fai 
progressed and beyond relief Homer’s syndrome was pres¬ 
ent after the operation According to the authors, it rareh 
troubled the patients aftei the first few davs and tended to 
correct itself within a few months The diagnosis of true 
Meniere’s disease was not established beiond doubt m all the 
cases and the time of postopeiative follow-up was ver> short 
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in many of them In some cases the symptoms could have 
been due to vasculai (arteriorscleiotic) changes and elimi¬ 
nation of vasoconstinctoi impulses should have had a particu¬ 
lar beneficial effect The lesults in the cases with inteiwen- 
tion on the vertebial arteiy weie not better than in those 
Without intervention The assumption tliat constiiction of the 
labyrinthine vessels plays an essential part in bunging about 
the Memeie attacks needs confirmation thiough furthei clini¬ 
cal and experimental leseaich befoie it can be unreservedly 
accepted, but even now, inteiwentions on the ceiwical sympa¬ 
thetic system should be legaided as a promising rational 
treatment not only of Memeie’s disease but also of other 
inner ear conditions, particularly deafness of the peiceptive 
type 

Dramage of the pontocerebellai cisterna is helpful in cases 
of Barany’s syndiome, which is supposed to be caused by 
increased tension within the cistema Bai'any’s syndrome, 
however, is not related to true Memere’s disease, in spite of 
a somewhat similai symptomatology If interventions on the 
lateral cistema are mentioned by some authors among the 
treatments for Meniere’s disease, it shows again only the 
confusion which still exists with regard to the meaning of 
the term “Memere’s disease’’ and the necessity for a clear- 
cut definition of it 

SUMMARY AND CONCLUSIONS 

The term “Memeie’s disease’’ should be confined strictly to 
cases which show all the classical signs and symptoms of the 
condition It should not be applied to even slightly question¬ 
able cases, because this would confuse the issue and constitute 
a gieat danger foi the proper evaluation of the results of any 
hind of treatment 

Meniere’s disease or endolymphatic h>diops is a lelatively 
rare disease with a known pathology but, so fai, unknown 
etiology It seems to be a disease sui generis and not related 
fo other conditions with a similar symptomatologj' 
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Coutiuiy to the oxpoiience of othoi autliois, we have foiiiul 
tluit fully developed cascb of Menieie’s disease tau veij laieh 
be peimanently ciued bv eoiisenative nieasuies and that ulti¬ 
mately smgeiy oi stioptomycm lheiap\ must be consuleieil 
m most of tliem Tins disci epaney is piob ibJy due to the \en 
ugul standauls used m oui depailment foi the seleetioii of 
the cases and oui iiisislence ujion a tollow-up ovei a jno- 
longed peiiod ol time betoie we legaid a case as ciiied 

Foi a piopei ov.duation of the icsults, one should distin¬ 
guish between two gioups of cases those in wliitli Hie 
veiliginous attacks have completely disappeaied and those 
m which they have peisisted 'I’o eieatc a special gioup ol 
“impioved eases” seems of questionable value because one 
has to lely too muth upon the patient's evaluation of the 
sevci ity 

In the evaluation of the liniutus, speeial attention should he 
given to the eh.uactei of the tinnitus and possible ch.uiges 
biought about bv the opeialion Dilleiences in the intensiti 
seem of lessoi impoitanee 

In spite of oui gieat skepticism legaiding the eh int.es loi 
success ot the medical tiealmenl, it should be gueii a f.m 
tiial 111 each case befoic suigeii is consideiod 

Among the vaiious kinds of siiigital tieatmeiit, inteuen 
tions on the autonomic neivoiis system seem pioinising, hut 
have not yet piogiessed be\ond the \ei\ lust e\peiiiuent.il 
stages 

Endociamal suigeiv aclueces good .ind leliible lesulls toi 
the lelief of \eiligo in cases in which the nei\e is conipleteh 
cut, the healing is completely lost and the tinnitus not si Morn 
peisistmg The same lesulls aie, howevei, ichieitd with 
less extensive and less ha/aidous opeiations on the lila- 
nnlh The lesults of dilfeiential section of the vestihulir 
nei\e aie sometimes gialifvmg but as a lule out ol piopoi 
Uon with the magnitude of the inteiveiition It scenic Uuu 
foie, tint at the pieseiit time opeiatioiis on the lahvrinlli .ik 
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a moie rational way of suigical tieatment of Menieie’s dis¬ 
ease 

Opeiations on the labyrinth can be divided into two gioups 
The first gioup tines to achieve either complete destruction of 
the labyimth or localized destruction of the vestibular portion 
with pieseiwation of the cochlear paid;, operations of the 
second group attempt drainage of the endolymphatic system 
wth subsequent reduction of the endolymphatic piessuie 

The completely destructive operations elimmate the dizzi- 
neso together with all residual hearing, but then effect upon 
the tinmtus is less certam Time alone will tell whether cer¬ 
tain types of destiucbve operations are more successful m 
this respect than others The usefulness of these operations 
IS confined to cases with unilateral mvolvement and, perhaps 
with laie exceptions, to cases without usable hearing in the 
affected ear To sacrifice hearing in the involved ear appears 
nsky m view of a possible future affection of the othei ear 
For the same reason, operations in cases with bilateral 
involvement must be regarded as too dangerous even if the 
symptoms point definitely to the moie affected ear as the 
source of the actual troubles 

Operations aiming at selective destruction of the vestibular 
portion have been equally successful in the elimination of the 
veitigmous attacks Although the hearing might be pre¬ 
served or even unproved in a small number of instances, it is 
inipossible to tell beforehand when this will occur For tlus 
reason, the mdications for these operations remain essentially 
the same as for the completely destructive procedures Coag¬ 
ulation of the membranous labynnth, .according to Day, is 
the most widely accepted procedure and has given satisfac¬ 
tory results in the 15 cases operated m our depaitnrent 

The indications for drainage of the endolymphatic system 
(Poitmann, Woodman) are much rvidei and comprise all the 
'^ses of Meniere’s disease, including those with usable hear¬ 
ing Judging from our experience with eight cases, the opeia¬ 
tions are successful m only a verj^ limited nunrbei , neverthe- 
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loss, tho opoKitiou should be tuod m cases where piesoi valioii 
of the lesidual heaniife^ jn the alTectod oai is essential In 
case of failiite, it can be followed by coaRulution of the laln- 
tmtii 

At tile pieseuL tiiue, it cannot be foieseeii wlielliei the 
teclinuiuc of intialabyiinlhine suij^eiy will eventually be so 
iai inipioved as to achieve an isolated destiuction of the 
vestibului poition in all oases If not, tlie possibility still 
leniains that opeiatioiis on the autoiioniie neivoiis system 
will be the ultimate answei to the clialleiiginR pioblem 
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3n Pionchoesophagology will be held in Montevideo-Buenos 
■^res, Jan 8 to 15, 1950 Foi further'information communi- 
with Dr Chevaliei L Jackson, 3401 North Broad Stieet, 
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THE USE OF THROMBIN AND ABSORBABLE SPONGE 
FOR HEMOSTASIS IN OTOLARYNGOLOGY 

B H Senturia M D , J H Ogura, U D , and 
T E Walsh, M D ,t 
St Louis, Mo 

In a pievious stud\, the anatonn, histopatholoyi, mtidence, 
causes, and methods of contiol of nasal hemonhage in a soiies 
of hospitalized cases weie discussed ' The techniques and 
substances uhich \.’eie tiled and discaided in the seaith foi 
satisfactoiy methods of hemostasis weie outlined In the 
couise of this stud\ an oppoitunitj was alToided to e\aluate 
the efficacy of tliiombin and absoibable sponge in tlic ear, 
nose, and tin oat 


A numboi of excellent leviews on the development of hemo¬ 
static agents have appealed Gieat advances have been mule 
in neuiosuigen with the eaily use of electio-cauten, muscle 
miplant, and the silvei clip- Latei thionibin’* and hbim 
foam- w’eie successfulh isolated foi contiol of capillau and 
venous bleeding Moie ieceiitl> the use of absoibable sponge, 
absoibable cotton,' casein hbiin,' and staich sponge’ have been 
suggested foi suigical hemostasis 


Theie aie some limitations to the usual techniques foi tlie 
contiol of bleeding in vaiious otolaijngologic pioccdurt', 
Duiiiig mastoid suigeiv it is undesirable to use coagulation 
cuiient on the duia, on the lateral sinus, aiound tlie fuid 
neive, or in the middle eai When peifoiming opcratioiia on 
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t-e nasal septum and smuses, ligation of bleedmg pomts is 
tot usually possible, and cautery for the control of bleeding 
not be practical 

Because the subject has been widely discussed, hrtle need 
smd here about thrombin except that its discovery and 
eve opment was a most important step in the problem of 
^Ostasis Seegars et aJ successfully used thrombm from 
plasma Its low toxicity when applied locally was note- 
® y It has been shown by Tidnck et al ^ that the use of 
^ombm provides an excellent surgical adjunct m the control 

1 oozmg from capillaries and smaD \ enules 

^ water insoluble gelatm base sponge was prepared by 
urre^ Prentice, and I\'ise^ which when implanted in tissues 
^ ^™ost entirely absorbed m thirty days with httle tend- 
0 encapsulate Shght tissue reacnon occurred and there 
^ only moderate cellular infiltration These in\ estigators 
enionstrated that gelatin sponge implants become more ge- 
‘tinous and transparent with time. Only a small film could 

2 lound on the twentieth day Histologic idennfication of 
ov unabsorbed material was doubtful after the twenty-fifth 

Shght cellular infiltration was noted maximally between 
n to twenty-five days and then seemed to recede. 

^^^tm sponge has been demonstrated to be a pliable sub- 
^ce when moistened and capable of absorbmg many times 
* ^oight of flmd, thus actmg as an excellent earner 
been shown to be non-antigemc and non-pyrogenic. It 
^ not mactivate pemcillm and can be readily used with 
^orubm without pnor neutralization Jenkins and Clarke^ 
ported that gelatm sjKmge had hemostatic properties of its 
^ and used it as a supplement to hgature or where hgature 

^ mappropnate 

^cher and Meacham^^ found that gelatm sponge was useful 
^Be control of epidural ^enous bleeding, particularh under 
oone edge, m diffuse tumor bed oozmg, and in preparation 
a dry bed for a sutured penpheral ner\e A survej' by 
^ authors of the results obtained bj* \anous neurosur- 
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geons levealed that the sponge was “satisfactoiy m the majoi- 
ity of cases ” 

Light and Pi entice'"' emphasized the use of the sponge foi 
the repau of tom venous sinuses and contiol of dural ooze 
They suggested that small vessel bleeding m stiuctuies hkeh 
to be injuied by a clip oi cauteiy could readily be controlled 
by gelatin sponge It was recommended as a seal foi spinal 
fluid leaks, oi to budge a defect in the duia A tendency foi 
the absoibable sponge to adheie to duia and not to biain was 
noted In anothei lepoit, Light and Pi entice’ used absorb¬ 
able sponge with thiombin as a “patch” foi lepairing \enous 
sinuses These authors repoi-ted that the lumen of the sinus 
was left patent without the formation of a thrombus within 
the vein The method w'as inappiopiiate foi arterial hemo¬ 
stasis 

Some contiaindications to the use of absoibable sponge 
have appeared Jenkins et for example, advised against 
its use m donor areas (skin graft) as liquefaction of the 
sponge Intelfeied with aftei caie 


METHODS AND TECHNIQUES 


Thrombin Bovine thiombm is provided as a sterile w.iter 
soluble white powder which remains stable in the di\ ^tate 
In solution it retains its potenc> for about eight houis at 
room temperature During this studj, thrombin was supplied 
in vials containing 1000 units* and was diluted with stciile 
noimal saline to various concentrations In solution it was 
sprayed or used iii the form of drops In initial experiments 
as little as 100 u/cc were used, and in others as much as 
1000 u/cc The solution was impiegnated in cotton pledget 
and wicks, gauze, or absorbable sponge 


III the process of coagulation, thiombin tomes into cont.n.t 
with blood from a \eno-capillar\ bed and initiates throm 
b> con\eiting fibiinogen to fibiin This produces a dot on t a 
surface of the smaller \esse!s, but does not extend into h 
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^esseL^» As also suggested by Tidrick,=^ if much blood is 
present in the field, thrombin clots the surface blood and 
bleeding goes on under the clot If the surface clot is tnped 
3way, the “anchorage” is remo\ed and bleeding maj resume 

In this study, thrombm was pamted o\er the medial sui- 
fsces of the septal flaps following submucous resection after 
tbe techniques described by Fox=* and Readmg," was applied 
to the tonsfllectomized fossae and to the nasopharjmx aftei 
removal of adenoids and was packed into the mastoid or mid- 
^6 ear cavity following surgical exenteration of diseased 
^ 0 . A cotton pledget soaked with thrombin was applied to 
middle ear just prior to s kin grafting 

-iisorbable Gelatin Sponge Absorbable gelatin sponge ma\ 
used in the dry state or saturated with sahne, thrombin, 
peniciUm without prior neutralization The dry sponge was 
^^^^umed to the desired size and thickness and shaped tvith 
u scissors usmg enough to cover the bleedmg area oi the 
elect It was usually prepared for hemostasis by soakmg in 
the desired solution and kneading forcefullj until the air was 
®^uipletely expelled from the interstices At this point the 
^Puuge Was very limp and decreased in size It was reinserted 
^uto the solution and allowed to swell to its ongmal size and 
^bape Just prior to its application it is desirable to squeeze 
out the excess thrombin with a gauze sponge so that when it is 
upphed ov er a bleedmg pomt, blood is absorbed into its meshes 
^here clotting occurs and the desired “anchorage” obtained 
^'Tere possible, it is advantageous to applv a cotton pledget 
U'Gr the absorbable sponge before appljang suction m order to 
261 blood into the mterstices of the sponge. As emphasized 
by Light and Prentice' '' blood must flow into the sponge if 
2ood hemostasis is to be obtained 

^^Tien used in the ear, nose, and neck, absorbable gelatin 
sponge was saturated with thrombin contaimng 100-1000 u cc 
^^"hen the facial nerve was exposed or injured, during radical 
^uastoidectomy, a longitudinal piece of absorbable sponge satu- 
rated m thrombm (500 u/cc) was placed over the nerve prior 
^0 skin grafting 
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RESULTS 

THROMBIN 

A Ear Duiing eighty ladical mastoidectomies, tlirombin 
(100-750 u/cc) was applied to bleedeis fiom bone, soft tissue, 
and duia wheie epinephiine alone was tiied and was not found 
to be effective consistently Peisistent bleeding over the pos- 
teiioi canal wall and facial neive legion was conti oiled fie- 
quently with thiombin After ladical mastoidectomy wheie 
piimaiy skin giafts weie done, cotton satuiated with thioni- 
bin was packed into the middle eai and allow'ed to lemaiii in 
place foi ten minutes Tins pioceduie lias been found to le.ive 
a clean diy bed onto which a skin giaft could be placed with 
excellent lesults In some instances of active bone bleeding 
good hemostasis was not obtained w’lth thiombm oi epine¬ 
phiine and a polishing bun was lequned 

B Th)out Fifty tonsillectomies w-eie perfoimed b\ dis¬ 
section and snai e oi Sludei techniques undei ether anesthesia 
All aiteiial bleeding and seveie venous bleeding weio toii- 
tioiled by ligatuies Thiombm (200 u/cc) on a cotton oi 
gauze sponge w'as applied to one toiisillai fossa, and a di> 
sponge to the coiitia-lateial fossa Satisfactoiy lesuIts weie 
obtained in veno-capillaiy oozing with thiombm, but the dr\ 
sponge held m the contiol fossa also stopped veno-c.ipi!lar\ 
oozing m the majoiity of the cases Thiombm did not conti ol 
hea\'y venous oi aiteiial bleeding fiom the uppei pole 

Post-opeiative bleeding occuiied fiom <i tonsillai fossa dur¬ 
ing the fiist 21 houis in one case wheie thrombin was applied 
to that fossa In three instances delajed bleeding occuired 
w’lthout explanation fiom a tonsillai fossa on the 7-lOth po^t- 
opeiative day 

C Nai,opliai i/nx Undei ethei anesthesia fifti adenoidet- 
tomies w'eie perfoimed using the L.i Force adenotonie and 
cuiette Thiombm on a gauze sponge (200-500 u/ct) 
held against the visible bleeding adenoid bed Actne 
fiom the lateral wall of the nasophai>nx w.is not controik 
b\ thrombin When capillarv oozing occurred from tlie 
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nasopharyngeal epithelium or the adenoid bed, very prompt 
control of bleedmg was obtained In twenty-five routine cases, 
a one-inch post-nasal gauze pack saturated with thrombin 
(200 u/cc) was packed mto the nasopharynx for 5-10 minutes 
immediately following adenoidectomy The results were not 
superior to dry gauze paclang 

D Nose In fifteen cases of epistaxis fiom Little’s area 
and from the lateral nasal wall, thrombin solution (100-500 
u/cc) was apphed to the affected surface by spray or on a 
cotton pledget In four cases prompt cessation of bleeding 
occurred, of these, three recurred in a short interval Con¬ 
trol of the bleedmg was not obtained in the remaining cases 

Following SIX submucous resections, the medial surfaces of 
the septal flaps were painted and then the area flooded with 
thrombin (200 u/cc) The septal flaps were then firmly 
packed together with vaseline gauze packs for twenty-four 
hours The application of thrombin in this surgical procedure 
luay have contributed to a decrease in post-operative oozing 
and better adhesion of the flaps 

absorbable sponge with thrombin 

A Ear 

Thirty radical endaural mastoidectomies were performed m 
which the Eustachian tube was cleaned out thoroughly Ab¬ 
sorbable sponge saturated in thrombin was packed into the 
common lumen of the Eustachian tube and canal of the tensor 
tympam muscle for the purpose of sealing off this lumen 
This provided a good bed for a skin graft In a few cases 
the absorbable sponge did not adhere satisfactorily in t e 
Eustachian tube As a result, the Eustachian tube lumen did 
not remain obliterated long enongh for the skin graft to 
"take.” 

In five radical mastoidectomies, unusually large cavities 
"ere produced in removing the diseased bone completely 
It was considered desirable to reduce the size of the ca^uty in 
order to facilitate healing and post-operative care These 
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lecesses weie packed with absorbable sponge containing 
thrombin and were skin grafted primaiily or secondarily (five 
days) Excellent healing occurred In another three cases, 
cells were removed posterior to the solid angle producing ii 
large deep defect in the diiection of the petrous apex These 
tracts were filled with absorbable sponge and thrombin and 
skin grafted Rapid healing took place 

Following the piepaiation of the membianous flap in the 
fenestration operation, a linear tear was obtained close to the 
tympanic membiane in four cases After the flap was placed 
in position, a thin sheet of absorbable sponge was applied 
ovei the laceiation and then coveied with batiste gauze and 
the cavity packed in the usual manner Aftei the packing 
was taken out, the remaining sponge was easily removed In 
point suction, leaving the healed flap intact and in place 


In two cases wheie peisistent and uncontrollable bleeding 
occurred from small vessels ovei the lateial sinus and dura, 
a small thin strip of absorbable sponge saturated with throm¬ 
bin was applied to the bleeding point w'lth contiol of the 
bleeding 


In nine cases wheie the facial nerve was found exposed hi 
cholesteatoma, or where decompiession was perfoimed fol¬ 
lowing operative injurj to the neive, a longitudinal piece of 
absorbable sponge containing thrombin was laid o\er the 
nerve to control bleeding and to act as a protective cushion 
foi the skin graft to follow There was no evidence in a/n of 
these cases which suggested mteiference with facial nerve 
function by absorbable gauze 


In one case w'here the dura in the area of the tegmen m.vs 
toidea was perforated with a burr during mastoidectomv. tht 
duial perforation was sealed with absorbable spongi- uit 
thrombin Excellent control of the spinal fluid ooze w u, 
obtained so that the operation could be completed an no 
immediate oi late postoperative complications aroat » 
cases wheie infected bone was remove rom i<- 
tympanum over the jugular bulb, profu.e iikxdmg v , 
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encountered Absorbable sponge saturated with thrombin was 
npplied o\er the area and a pressure gauze packing placed 
on top of the absorbable sponge Bleeding was controlled 
promptly Gauze packing was removed on the fifth da\ 
without recurrence of bleeding and the area skin grafted 
uneventfully 

In one case of lateral smus thrombosis,' following incision 
01 the vessel wall and removal of the occluding thrombus, 
^0 proximal and distal portions of the vessel weie packed 
off, and the site of mcision was patched with absorbable 
sponge and thrombm and then packed with lodofomi gauze 
packs were removed on the tenth daj without recmience 
of bleedmg In another case where needle aspiration of the 
®^^sed lateral sinus was performed m ordei to exclude an 
obliterating thrombus, brisk bleeding was readilv controlled 
with absorbable sponge saturated with thrombin applied over 
Ihe opening 

^ ^ose 

Absorbable sponge with thrombin v'as used as an effective 
hemostatic adjunct in six out of seven cases vvheie ladical 
smus surgery was performed 

I A radical bilateral Killian operation was perfoimed for 
osteomj elitis of the frontal bone In exenteiatmg the ethmoid 
sinuses a lacerahon of the dura was produced Three pieces 
of absorbable sponge saturated with thrombin were placed 
O'er this opemng There was immediate cessation of spinal 
fluid flow and there were no post-operativ e complications 
" hile observ’ed ov er a period of one j ear 

' An exploratoiy external ethmoidectomv was perfoimed 
lor recurrent memngitis developing after a fractuie through 
the ethmoidal labj-nnth A large dehiscence with surrounding 
soft bone was found extending thiough the ethmoid capsule 
into the anterior cranial fossa During the removal of the 
•molved bone a cerebrospinal leak occurred Absorbable 
-Ponge saturated with thrombin was applied ovei the defect 


Case of Dr V. M. Alden- 
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With immediate cessation of drainage The patient has been 
obseived for five weeks without complications 

S and 4 Two external frontal operations (modified Kil¬ 
lian)* were pel formed in crises of fionta! empyema witli sec¬ 
ondary frontal lobe brain abscess In both cases following 
the completion of the radical frontal sinus procedure, there 
was encounteied a fistula into the fiontal lobe from which pus 
exuded After evacuation fioni the abscess cavity, absorb¬ 
able sponge and thiombin were applied as a patch The post- 
opeiative couises weie entirely uneventful 

y An external fiontal operation (Kilhan)*was performed 
for osteomyelitis of tlie anterior table of the frontal sinus 
After the completion of the sinus surgery, the superior and 
external angles of the sinus were obliterated with absorbable 
sponge and a gauze drain inserted into the medial angle of 
the wound A fresh gauze dram satuiated with penicillin was 
inserted daily until complete and satisfactory obliteration 
occuired 

G A transantral ethmoidectomy was performed for an orbi¬ 
tal decompiession in a case of exophthalmos A spinal /luid 
leak occurred in the region of the cribiiform plate Absorb¬ 
able sponge and thrombin were placed up against the roof of 
the cavity Spinal fluid continued to leak intermittently for 
ten days Unsatisfactory sealing of this case w'as duo in p irt 
to the inaccessibility of the lesion 

7 A radical Killian was done for empyema of the front il 
sinus and a laige defect found m the posterior plate An area 
of gr-anulation was piesent on the duia, in the center of winch 
a small pinpoint defect was noted The cerobiospmal lonk 
was sealed with absorbable sponge conhumng 200 u thrombin 
and 25,000 u pemcillm The dead space produced b\ the 
extensive removal of bone was obliterated with ahsorlnble 
sponge and thiombm The results here appeared gooil mx 
months after opeiation 


•C of Dr M K ArbuckU 
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In one case where contiguous perforations of both mucous 
membrane flaps were obtained following submucous resection 
of the nasal septum, a thm dry flat sheet of absorbable sponge 
was inserted between the membranes so as to obhterate the 
defect and prevent “tummg in” of the edges Excellent heal¬ 
ing followed and no unusual residual thickening resulted 
■^er one month no perforation had appeared In a similar 
oase* where a cartilage implant was to be used, it was pos¬ 
sible to suture one side, insert the cartilage and then over this 
the sheet of dry sponge The cartilage was not extruded, and 
good healing occurred 

In two cases where biopsies were taken from Little s area 
(varicosity and neuroma), large excisions of mucous mem¬ 
brane were required Persistent oozing was controlled by 
absorbable sponge and thrombin with an overlying pressure 
gauze pack. After several days the absorbable sponge was 
aasfly blown out of the nose without recurrence of bleeding 
The sponge acted as a protective covering so that removal of 
^be gauze packmg did not cause further bleeding 

In ten cases of epistaxis, absorbable sponge and thrombin 
Were used Bleeding occurred from the inferior, middle, and 
supenor meatuses and from Little’s area It was found diffi¬ 
cult to apply the sponge in those cases where bleeding arose 
from the lateral nasal wall, particularly when the bleedmg 
site was posterior Good results were obtained in one case 
involving Little’s area and the two instances from the inferior 
meatus 

Throat and Nasophanfiia; 

It was not considered advisable to use absorbable sponge 
foUowing tonsillectomy and adenoidectoray since no method 
could be devised which insured against the danger of aspira- 
bon of the sponge 
H f7ecA- 

Absorbable sponge and thrombm were used dunng four 
mdical dissections where bleeding could not be satisfactorily 

’Ca*e of Dr Guerdan Hard} 
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contiolled with ligatuies These cases leceived pie-ope\ati\e 
X-iay therapy which undoubtedly contubuted to the difhcultv 
of hemostasis Piompt contiol of bleeding was obtained in 
all cases and no satisfactoiy post-opei ative sequelae occuried 

DISCUSSION 

In this stud> no attempt urns made to compaie the seveial 
biological hemostatics now available The lelative meiits and 
applicability of these agents wull foim the basis of a future 
leport 

The mechanism of the action of thiombin has been wideh 
discussed It is said to e\eit its effect b\ clotting the surface 
blood which extends ovei the openings of the vessels foiniing 
an “anchorage clot" and must not be distuibed or bleeding 
will lecui This is in contrast to epinephiiiie w’hich excits its 
effect by vasoconsti iction When the constnctive action of 
the epinephrine wears off, theie is slow' v.isodilation If clot¬ 
ting IS not adequate, bleeding will recur In other words, 
epinephrine produces its effect by constiicting the vessel and 
thiombin by foiming a clot ovei the opening in the vessel 
wall 

Epinephiine is desiiable foi effective temporal v hemostasis 
while cleaning out thickened diseased membiane in the middle 
ear A cotton tipped applicatoi soaked in epinephrine is of 
value in removing granulations fiom the horizontal semiciicu- 
lar canal and for sweeping infected mucous membrant into 
the middle eai in oidei to identify the facial nerve It is 
deal that the foimation of a suiface blood clot b> the use of 
thiombin would not be of value in this inst.ince 

Aftei cleaning out the middle ear and Eustacliian tube, i 
completely dry field is desirable foi skin grafting The appli¬ 
cation of thiombin m this case leaves a verv satisfactor) drv 
clotted bed Thiombin may also be of paiticulai value or 
duial oozing, bleeding over the facial neive canal and ular. 
cauteiy oi polishing bun mav be inadvisable 
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It appears that thrombin is effective foi the control of pei - 
sistent veno-capillary oozing In the tonsillar fossa and ade¬ 
noid bed following tonsillectomy and adenoidectomy, thi ombin 
may be valuable where there is persistent veno-capillary ooze 
from muscle or mucous membrane This is of particular 
importance wheie further manipulation and effoi'ts to ligate 
the bleeding points appear to increase the bleeding 

From both a theoretical and a practical point of viev, the 
of thrombin spray in the nose appears ineffective Within 
our limited experience, we agree that thiombm may be of 
ralue for its adhesive and hemostatic qualities when applied 
to the septal flaps followmg submucous resections, particu- 
Inrly if if jg desiiable to avoid the use of nasal packing 

Our experience in this study does not pennit definitive con¬ 
clusions as to the optimum concenti ation of thrombm for 
adequate hemostasis It has been our practice, in most cir¬ 
cumstances, to use 500 u/cc, and no contraindications to this 
concentration have been found 


Absorbable sponge saturated with thrombin was observed 
lo have special application in otologic and sinus surgei^’’ The 
case With which it can be prepared, molded, and applied to the 
cur makes it superior for use in ear surgery' During radical 
^^mstoidectomy it is necessary to occlude the Eustachian tube 
m order to prevent Eustachian discharge from entering the 
radical cavity and also to provide a smooth bed for skin graft- 
mg Unfortunately, the physical characteristic of absorbable 
sponge makes it difficult to manipulate in the lestiicted open- 
mgs and some failure to adhere to the canal walls is leported 
Ou the other hand, absorbable sponge was readily packed into 
open recesses of the mastoid cavity following exenteration 


cell tracts or w'here there was an unusually large mastoid 
cavity' created by the necessity of removing a great deal of 
infected bone In these cases it appeared desirable to reduce 
Ihe size and round out the cavity over which the skin graft 
"as to be appbed It is believed that more rapid healing 
occurred and post-operative care w'as simplified 
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Where a radical mastoidectomy was performed, and the 
facial nei-ve was found exposed by disease or was decom¬ 
pressed following injury, absorbable sponge was used as a 
protective cushion over the facial nerve It is believed that 
this procedure served to prevent direct apposition of skin 
graft to the nerve, and avoided undue pressure on the nerve 

Using the patch technique absorbable sponge saturated with 
thrombin was applied with apparent impunity over lacerations 
01 fistulas into the dura In those surgical cases where acci¬ 
dental laceration occurred and there was a spontaneous flow 
of spinal fluid, there was effective control with a single excep¬ 
tion In this instance an attempt was made to control spinal 
fluid leakage from the roof of the sinus cavity without 
success 


Where there was a flow of purulent secretion through a 
dural fistula (frontal lobe abscess), an absorbable sponge was 
applied It would appear that the sealing off of a fistula into 
an infected intracranial lesion would be contrary to good sur¬ 
gical pnnciples, yet the post-operative results in two cases 
reported have been strikingly good In these cases it was 
impossible to ascertain whether the patch remained intact 
since there was no opportunity to re-examine the lesion post- 
operatively 


It appears from the literature that absorbable sponge maj 
allow for healing of a vessel wall without formation of an 
occluding mural thiombus If absorbable sponge is applied 
over the incision in the lateral sinus after the bleeding is 
controlled by packing both ends of the exposed lateral sinus, 
it IS conceivable that upon removal of the packs secondary 
hemorrhage may be prevented, and ma> allow for more rapid 
recanahzation Further data are necessary on this point 


If a vigorous bleeding point in the nose is controlled b\ 
packing ^sith vaseline gauze and the gauze remo%ed at a laUr 
date, bleeding may recur as a result of disturbing the bl^ 
clot It appears reasonable to assume that if the 
point IS first covered with an absorbable sponge and tlie 
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^^ure with surgical gauze is superimposed, the bleeding 
^ controlled by the pressure, but when the 

SDoncr^^ ^®°ioved later, the “anchorage clot” and protective 
e covering remains undisturbed and the bleeding may 
jjj j nose, where it was possible to visualize the 

result ^ procedure was followed with some good 

inir nn . ^ majority of cases, particulaily wheie the bleed- 
waq ^ posterior and lateral m the nose, some difficulty 
able "^^^0 physical characteristics of the absorb- 

to a limited space within the nose made it difficult 

PPy the sponge and to obtain sufficient counter-pi essure 

as Sood report on the use of absorbable sponge 

Perforah^^^^^^^^ bridge” in cases of through and through 
cases t submucous resection is limited to two 

gatin' ^ “®lieved worthy of further obseiwation and investi- 
snm ^ ^ ^ simple method of avoiding a troublesome and 
® es difficult post-operative problem 


CONCLUSIONS 

afteruseful in controlling veno-capillary oozing 
art ^ °^^f^cctomy and adenoidectomy Vigorous venous and 
cria bleedmg were not controlled by the use of thrombm 

trol application of thrombin may be of value in the con- 
fro ^ooze from the nose, but busk bleeding 
m Little's area or from the lateral nasal wall uas not 

controlled 

f '^^°oibm, when applied to the middle ear following 
p. mastoidectomy, provided a dry bed for skin grafting 
an^^ ®^octive in cases of bone and soft tissue oozing, dural 
^ ^steral smus bleeding where epinephrine failed and v here 
cautery was deemed inadvisable 

-* Absorbable sponge saturated with thrombin \\as dem- 
o^trated to be an iimocuous and valuable adjunct for use m 
c follo^vlng surgical procedures 
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a Good lesults weie obtained dunngr ladital mahtoidec- 
toniy, e (j, obliteiatiou of inaccobsible paiU of the 
mastoid cavity puoi to skm giafting 

b It was found useful to patch laceiations and incisions 
of the diua, jugulai bulb, and lateial sinus 

c It was used successfully as an innocuous lieniostatic 
agent as well as a piotective cusliion ovei the exposed 
facial neive 

d The sponge was used to piotect hneai teais in the 
membianous flap duung the fenestiation operation 

e Good lesults weie obtained in ladical neck dissection 
wheie unusual bleeding followed X-iav theiap\ 

/ Promising lesuIts wcio obtained in tlie use of a thin 
sheet of sponge as an “intiaseptal biulge” in cases of 
post-opeiative thiough and tiuough peifoiations of 
the nasal septum 

g Unsatisfactoiy lesults weie obtained when tlie sponge 
was used in an attempt to contiol busk bleeding fioni 
the lateial nasal wall 

J No methods could be devised foi the safe use of .disorli- 
able sponge in the oiopharvnx oi nasophai>n\ 
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Bone conduction audiometiy has leceived much ciiticisni in 
past yeais Otologists and audiologists distiust tliiesliolds 
obtained by bone conduction because of feai that the method¬ 
ology possesses two limitations The fiist supposed limitation 
IS lack of validity, oi inadequacy of the noims foi bone con¬ 
duction because of vauations intioduced by ditfeiences in skull 
stiuctuie, positioning of the vibiatoi, and othei factois The 
second supposed limitation is doubtful icliability, oi excessive 
disci epancy between test and letest measuiemeiits due to 
positioning, vibiatoi piessuie, and i elated iiillueiices Tin 
value of bone conduction audiometiy as a diagnostic aid must 
lemain in doubt until leseaich has claiified the validit> ind 
leliabilitj which maj be expected when bone conduction 
thiesholds aie obtained undei clinical conditions 


Seveial investigatois have dealt with aspects of bone con 
duction audiometiy which aie peitinent to the pieseiit stud\ 
These contiibutois include Witting and Hughson,’ Lieric and 
Regei,- McNally and his associates," Seiituria and Thei, 
Gieenbaum, Keiiidge and Ross,^ and Beaslev in the National 
Health Suiwey' The woik of these men Iciids to two beliefs 
1 that bone conduction measuiements on normal ears sliou 
onlv slighth gieater vaiiabilitv from the thcoieticil norm il 
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shown by the comparable air conduction thi esh- 
0 s, ^ that bone conduction thresholds aie leasonably lelia- 
e, howevei, there appeals to be little evidence beaiing on 
e question of how closely a patient’s bone conduction thi esh- 

0 on repeated tests may be expected to agree with one 
anothei 

Reasonable interpretation of an audiogiam obtained un- 
er c inical conditions cannot be made until mfoimation is 
aval able on this latter point The margin of uncertainty foi 
ane conduction audiometry, as contrasted to the maigin of 
^certainty for air conduction thresholds, must first be defined 
IS this topic with which the present investigation deals 
pecifically, the primai*y aim was to compaie test-retest lelia- 
cy on air and bone conduction results as gatheied in a 
cinical situation on a heterogeneous population of patients 
^ healing loss Thus, the study is concerned puiely with 
e question of repi oducibthty of thiesholds The study is not 
concemed with the question of validity In othei woids, it is 
^0 concerned with whether observed thresholds ai e ti ue i ep- 
les^tations of the amount of hearing loss This lattei topic 
0 viously important, but it is beyond the scope of the mves- 
i&ation here leported 

-II- 

The data formmg the basis for this investigation weie audi- 
ouietnc lecoids taken fiom the files of the Auial Rehabilita- 
•on Program at Deshon Geneial Hospital Two senes of 
audiogiams were compared namely, an initial audiogiam and 
^ audiogram for each patient in the gioup Within 

limits of the Deshon population, the data lepresented an 
Unselected sampling in terms of age, duration of heaiing loss, 
uudiometnc pattern, type of hearing loss, linguistic ability, and 
■ntelhgence, howevei, Aimy regulations weie such that veiy 
few patients with neai-normal heaiing were included Othei- 
"ise, the degree of loss also varied widely 

The audiometric data were drawn alphabetically from the 
f>eshon files but only lecoids meeting the following ciiteria 
"eie selected 
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1 Tlie initiai tost and the letost must have boon admmis- 
toied with the same audiomotoi (This piocautioii chim- 
luited vaiiations m thicshold due to difToicuces botwoon 
instiuments ) 

~ The two tests must have been ijivoii appioxim.itolN a 
mouth apait (This piecautioii icdiiced dilleielites wliicli 
might bo due to piogiessivo detevioiatioii in the hoaiiiig 
of some patients ) 

^ Measuiable tluosholds must have been obtained on at 
least tiuec fiequcncies by both an and bone modalities, 
as well as on both tests (Tins leqiuiemont was neees- 
saiy to yield a leasonablc nunibei of tost-ietest LOiiipaii- 
sons foi each fiequency investigated ) 

i All tests must have been administeied betw'eeii No\eiii- 
boi, 1911, and May, 19'10 (This tune Imiitalion w is 
imposed because impiovcd standaidizalion of bone con¬ 
duction testing was available at Deahon between these 
dates) 

J The same inasKing technique must have been einploied 
on botli tests (Tins piecaution giiauled against I.uge 
dilTcieuces, paiticulaily in bone conduction tlnesliolds, 
which might bo duo to vaiiations m misKing ) 

0 Cases weie uiled out if then lecoids suggested eitlici 
a psj'chogonic oi a cential hictoi (This ])iecaiitioii 
guaided against the huge test-ietest \aiiations wliali 
aie topical wdieii sucli factois aie pieseiit, and wliuh 
may not be consideicd as indicatne of the leli.ibiliti of 
the audionicti ic technique po 

The study was limited bj ongnial plan to e\ ihiate d it i on 
250 patients (500 eais) It developed that the ciiteria were 
suflicieiith iigid, paiticulaily in the luiiineniciit tint t le 
same uudvometei be used foi both tests, so th.it .i nios ' 
entile c.ise lile h.ul to be survejod to evti.ict the JiO sc s o 

data 
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The group under investigation encompassed wide ranges in 
both degree and contoui of hearmg loss Tins fact is illus¬ 
trated m part by Fig 1, which summarized the monaural 
averages (512-2048 cps ) levealed by the initial audiogiams 
for the 500 eais under mvestigation The an conduction avei- 
ages evidenced the widei spread by langmg fiom —5 db to 
90 db of hearing loss, with a mean loss of 43 db and a stand- 
^ deviation of 14 7 db The bone conduction average i anged 

10 10 db to 55 db, with a mean loss of 15 db and a stand- 

^d deviation of 13 6 db, howevei, as can be seen fiom Fig 1, 
be distributions foi both sets of scoies weie somewhat 

ewed, the an conduction scores bemg skewed negatively 
ood the bone conduction positively 

f^e patients weie predominantly young males, but then 
ages ranged fiom 19 to 62 yeais 

The distribution of the diagnoses supplied by the medical 
officers weie 

Conductive loss__ _ 79 

^riied loss—predominantlj" conductive-37 

Allied loss __61 

iliied loss—Predo minan tly perceptive- 1-1 

Perceptive loss__ — 55 

Normal hearing_ -1 

To tal _ 250 cases 

Tbe gioup was limited to men with reasonable undeistand- 
for speech. It seems safe to assume that otherwise the 
of mtelhgence and hnguistic ability of the gioup was 
p-oat, although no quantitative data on these factors weie at 

baud 


-IV- 

The audiometric technique employed at Deshon was the 
^cending method advocated by Hughson and Westlake* 
Careful rather than rapid testing was emphasized One half- 
our Was allotted for each puie tone test 
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The tests weie administered in special chambeis with supe¬ 
rior acoustic characteristics 

Three types of commei cial audiometer s wei e employed i ou- 
^nely namely, the Western Electiic 6B, the Sonotone 20, 
and the Maico D5 The Western Electiic and Sonotone instiu- 
ments were used as supplied by the manufacturers, i e , each 
'vith its onginal an conduction and bone conduction i eceivei s 
The same was true for the an conduction testing performed 
with the Maico instruments Heie, however, bone thresholds 
Were obtained ivith an auxiliary umt activated by the audi¬ 
ometer This auxiliaiy system consisted of an amplifier, a 
matching transformer, a metei, and a bone conduction leceivei 
of the hearing aid type held in a steel headband 

The auxiliary bone unit was calibrated by testing normal 
Porsons m a special sound-proof loom. Once the calibration 
Was determined, it was possible to standardize the entii e sys- 
relative to the attenuator scale on the audiometer This 
Was done by adjusting the output of the amplifier to yield the 
requn-ed voltage as read on the meter Obviously this voltage 
Varied from one frequency to another—since the character- 
^hcs of the cn cults, the bone oscillator and the human mech¬ 
anism Were involved, however, once the standard had been 
stermined, conditions could be reproduced at will From this 
point onward, audiometry proceeded according to the ascend- 
'tig threshold techmque 

^Vith the exception of the auxiliary system just described, 
*^®®holds (for both an and bone) were read as calibrated by 
® respective manufacturer, however, these calibrations wei e 
routinely checked against normal eais and any discrepancies 

corrected 


-V- 

The data under investigation incoipoiate uncontioiled vari¬ 
ables of several types Factors such as age, pattern of hearing 
and duration of loss have already been mentioned An¬ 
other variable involved actual fluctuations in some patients’ 
bearing between the initial test and the retest Then, too, flve 
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lUuIioDioUisls lulniiiiisloiotl the loals iiiulcr conaiduitiliuii AI 
live wcic* well Uiiiiiud iiiid usod Iho SAiiio tostiiijr tocIuiKiuo 
howovoi, 110 iittonipL was made to select only cases wheic tlu 
same audiometust administeied the two tests foi a pailiciilai 
patient. It was felt that a soniewliat nioio lealistic eslnnali 
ot the clinical lehihilitv would be loithcominii: it the ictest 
weie adnunisteied bv a peison not h.iviiiK piioi ItnouledKe of 
the patient’s heaiiiiK 

Slated dideiently, the ciileii.i foi selection ot cases weie 
chosen with the view ot iiiiniini/inj^ those v.iiiables in the 
Deshoii situation which niiffht obscuie the basic issue nainch, 
the test-ietest leliabilitv ot bone conduction Ihiesholds He 
contiast, vauables which weie deemed inheient in clinic il 
inactice weie igiioied in the ciileiia loi selection The .is* 
sumption heie was that, althoucdi laihiie to conliol such v.iiia* 
bles would leduco leli.ibililv in com]).uison to that of the 
laboiatoiy situation, the lesulls would conslilule .1 faiiei indi¬ 
cation of the clinical etiicieiicy of bone conduction .iiidioiiieli v 
The simullaneous exploiation of lehabihtv loi an conductioii 
tluesholds luinished a luilhei leteieiice aK-nnst which to 
evaluate the (indinn'a foi bone conduction 

-VI- 

The statislic.il tie.itnieiit of the data invohed .ni.ihsis of .1 
senes ot Dilleience bcoies deiived fioni the audiometiic dat 1 
The pioceduie 111 computintr each Dilfeieiice Scoie )\.h to 
subtiact the .ipinopii.ite thieshold leadiiiK on the leled fioia 
tlie coiies|)ondin)r le.idinjr on the initMl test Thus, e ich Dif* 
feieiice bcoie u.is i ducct mmieiic.d st itemeiit ot the in.nr 
nitude and diiection of disciepanc\ between the test-icUol 
leadiiiKS Speclhc.ilH, t i positive Dilleience beoie repn- 
seiiled a pooiei thieshold on the Inst test than on the acoiul 
one, .1 iieKatne Dilleience Scoie indic.iled tlie lovci e . 
and' ! a Dilleience Scoie of /eio w.ts obtinnd wh.ii lli" 
companion tluesholds weie ideiitic.il on both tests 'Ihe pro 
cedine ebmin.ited Horn considei ition tlie .iinoiint ol lo'^ 
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resented by a pai’ticular threshold and centered upon test- 
retest agreement or dispiepancy 

, Difference Scores were computed for each test frequency 
rrom 256 through 4096 c p s * In addition, average (or com¬ 
posite) Difference Scores for the 256-4096 cps range were 
obtained, furthermore, these varrous sets of Difference Scores 

were computed from both the arr conductron and bone conduc¬ 
tion data 

The varrous sets of Drfference Scores were compared wrth 
one another statistrcally To thrs end, the mean Drfference 
Score and the standard devration of Scores were determrmed 
lor each set Next, t tests were employed to estimate the 
statistical significance of divergencies m the means and stand- 
3rd deviations for the various sets of scores," moreover, the 
correlation between an and bone results (for mdividiial fie- 
luencies and for the composite of aU frequencies) was com¬ 
puted by the product-moment method 

The results of the statistical analyses are discussed belov 
^der five headmgs namely, 1 central tendencies of the data, 

' vanability of the test-ietest comparisons, 3 correlation 
tween threshold shifts for an and bone conduction, 4 mtra- 
oquency variations m test-retest rehabihty, and 5 valuation 
test-retest rehabihty rvith different audiometers 

-vn- 

As can be seen from Table I, all of the means of Difference 
Cores for air conduction were close to zero both for each 
cquency considered separately and in the composite The 
Neatest negative diverge was yielded by the data for 512 
cps (—55 db), while 4096 c.ps yielded the largest positive 
®3an ( 35 ^b) Other values ranged between these extremes 
Similar findmgs emerged for bone conduction Here the range 
means was from —25 db (for 1024 c p s ) to 55 db (for 
cps) Thus, the central tendencies for both an and 

frequencies from 25i» through 40‘^to c.p s tvere considered because the 
'‘iiaoie data on bone conduction thresholds t\ere limited to this range. 
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bone conduction fall withm a veiy limited lange These liiul- 
ings favoi the assumption that unconti oiled vaiiables \sere 
landomly distiibuted Foi a given set of thiesholds, the shifts 
in one diiection (fiom test to letest) weie almost conipleteh 
countei balanced by shifts in the other direction 

TABLE I 

Mean Difference Scores, in DB, Deri%ed from Teat Retest Thresholds for 
Air Conduction and Independently, for Bone Conduction Also t Scons 
Indicating Significance of Discrepancies in Means for Air ami Iloiii 


Frequencj 

256 

512 

1021 

O 

109b 

Composite 

No of 







Comparisons 

„ -135 

•198 

199 

1S2 

103 

2377 


Air 

15 

— 55 

— 30 

25 

35 

— 10 

Bone 

•10 

15 

— 25 

55 

10 

20 

t Scores* 

1 265 

1528 

208 

611 

129 

1 311 

•« Scon of 

1 IbO llul J 

58s simiiilcuiit 'll S'"! mill I'l- 

leC 1 1 



Table I also summaiized t scores derived when the means 
for an conduction were compared with those foi bone conduc¬ 
tion The largest t score was 1 528 for 512 c p s (where 1 9CG 
IS required for 5 per cent significuince) Hence, neither the 
results for individual frequencies noi for the composite nia> 
be interpreted as indicating a significant difference between 
the central tendencies for air conduction and bone conduction 
In other words, there was no evidence of a systematic varia¬ 
tion, due to the modality of stimulation, in the test-retest 
counterbalance of \aiiables in the Deshon situation 

The foregoing findings confiim the belief that the data 
under consideiation are adequate for purposes of the present 
study No statistical evidence emerged which suggested s>3- 
tematic differences between fust and second tests Neither 
was there anj statistical e\idence of significant dissimilaritv 
in the central* tendencies for the air and the bone conduction 
modalities Fiiialh, the results lead to the conclusion that fer¬ 
tile gioup as a whole, the general level of hearing loss did noi 
change between the fust and second tests 
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-vin- 

The standard deviations of the seveial sets of Diffeience 
Scores were used as the basis foi estimating test-ietest varia¬ 
bility The comparative sizes of these standard deviations 
pve an indication of the relative leliabilities of thresholds at 
different frequencies and for the two different test modalities 

The standard deviations computed from the present data 
are summarized in Table II One notes that, for the an con¬ 
duction data, the standard deviations for individual fiequen- 
cies ranged from 8 35 db to 9 70 db The smallest standard 
deviations were for frequencies 512 to 2048 cps, with the 
least variabihty falhng at 1024 cps This findmg is not an 
unexpected one in the light of earhei studies, and it will be 
discussed later The standard deviation, by air conduction, 
for the composite of all frequencies was 9 10 db 

The vanability recorded in Table 11 is considerably greater 
than the 5 db reported by Wittmg and Hughson,® who made a 
total of 297 tests on 17 patients under strict research condi¬ 
tions One concludes that the reliability of the audiometry 
conducted at Deshon was less than achievable imdei more 
cxactmg control of test conditions, however, the reliability of 
the methodology itself was probably somewhat better than the 
h&ures in Table II would seem to mdicate because such fac¬ 
tors as actual changes, between tests, m threshold acuity con¬ 
tributed to the sizes of the standard deviations 

TABLE n. 

^ndard DevlaUoii of Difference Scores in DB Derived from Test Retest 
jotesholds for Air Conduction and Independently for Bone ConducUon 
t Scores Indicating Significance of Discrepancies in Standard 
iievlaUons for Air and Bone Plus Coefficient of Correlation Between 


_ Difference Scores for Air and Bone 

f^quency __ 

_256 

512 

1024 

2048 

4096 

Composite 

- 

^^risons _ 

-495 

49S 

499 

00 

403 

2377 


-9^5 

9 15 

S35 

9 15 

9 70 

9 10 

?__P Bone 

-7 70 

S 35 

7 65 

9 05 

9 40 

S 45 

t Scored 

-4 394 

2 282 

2 159 

192 

600 

4 061 


_ 35 

33 

36 

33 

32 

34 

•t Score of 1 96S and 2 

5SS significant at 5“^ 

and 1 ^ 

Ie\ els 
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Tuniiiig to thu loauUs foi bone coiuluttion, one notoa tli.it 
the stcUKlaid deviations uuigcd fiom 7 b5 db to 9 10 db foi the 
vaijous test hcquoncics, noth 8 45 db as the coinposite ARain 
the smallest value was that foi 1021 eps, and with (Ins 
exception the vailability tended to inciease as the test fie- 
quency became liijjhei * 

Table If also leveals that the staiidaid deviations of the 
Dilteience Semes by an conduction weie all laipei than the 
standaid deviation foi the s.inie fieqiieiicy by bone conduc¬ 
tion In othei woids, the piesont data did not leve.il as iiuicli 
vaiiability in letestiiig bone conduction tliicsholds as in lo- 
testintf the couesponding au conduction tluosholds This 
Imdiiig 13 in conflict svith the Rcneial belief in tlie lield and is 
contuiiy to the expectation winch the authois hold piioi to 
iindeitaJcina’ the study 


Fullcu Intel pi etation of the iiiidiiitf just nienlioned was 
possible tluough the application of t tests, which allowed one 
to estimate the significance of obseivod di/feiences in the 
standnid deviations foi aii and bone Table JI .dso piesents 
the lesults of these t tests The t semes foi 2018 and lO'lO 
c p s (0 192 and 0 GOO, lespectively) fall substaiitiallj below 
the level of statistical significance One concludes that, foi 
these two fiequencies, the leliability of an conduction and 
bone conduction testing was appioxiniatelv eipuvaleiit ni the 
population lieie studied By contiast, the t semes foi 2ab, 
612, and 1024 cps (1391, 2 282 and 2 159, lesjiectuclv) 
leached statistical significance f In eacJi of Diese instances 
the standaid deviation foi an conduction was laigei than lint 
foi bone conduction Siimlailv, the standaid deviation was 
smallei bv bone foi the composite of all fieipiencies Here tlie 
t scoie (lOGl) exceeded 1 pei cent significance 


•Dll Miiiiill Hi Kiilnnl .1. \ IhIIkii for but«.' 'W f ji •< (i ‘'J 

uiiiirllfa. I Miii» wiM.H ut IIiIh fr. .|ii. ii‘> oUtiilii. .1 iiorni • or • l r i *■ 
normil llir. mMoI.Ih on th. tlrHt t<«t ri>. «. . 'V'" i u ^ (i <1- 

nralil. r. f tl s..rliillon \shl<U . ouW lo oborvc.l vjlon tio ftilll " J" , 

■ Hr. cKoii of Ii>p. riu ull> Uni lti[« ri->trl< lion not I- . " -I' rolU' U 
liKItj for 1 i> •• «oiilil Iirol) ibl> bi< II round lo I). , r n r 11 

r. jioru d III 

f lu aij altlionuli llic « H.or. for : .a c P « inoiil 7' ‘ 

Ii\.l of '■lunllUnii I III probiibl irllfnrl ilr, id> m niloio.l 
ii.. 1 . lint, d In put for ilu in ii{iiinid< of Ui I Her. 
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One ought conclude that the above findings i eveal bone con¬ 
duction measuiement to have been moie leliable than an con¬ 
duction measuiements, howevei, this conclusion needs modifi¬ 
cation because the total mtensity lange of thiesholds by bone 
conduction was 70 db (fiom 10 db bettei than nonnal to a loss 
of 60 db) while the lange foi an was 110 db (fiom 10 db bet¬ 
ter than normal to a loss of 100 db) Since the ciitena foi 
case selection lequiied that most tluesholds fall withm these 
ranges on both tests, the end-iesult would be a compaiative 
restriction m the numbei of exti erne variations to be found in 
the data foi bone conduction The statistical influence would 
he a decrease in the standard deviation, theiefoie, the most 
reasonable interpietation of the lesults leported above seems 
to be that in the Deshon situation, the test-i etest i eliabihty of 
bone conduction thiesholds was equivalent to the leliability 
for air conduction One concludes the common opinion that 
^one conduction tin eshelds m e auhstantially less > epeatable 
than an conduction thi esholds does not apply when reasonable 
'Precautions aie taken to insiite contiol of the hone conduction 
technique 


-IX- 


The degree to which the data foi an and bone conduction 
evidenced parallehsm, m the threshold diffeience between in¬ 
itial test and i etest, was estimated by the pi oduct-moment 
roethod Table II summanzes the coefficients of con elation 
which weie obtained All coirelations weie of the order of 
^ ^ 33 Coefficients of this magnitude may be interpreted 

^ showmg a low but positive parallehsm In other words, 
^dividual patients evidenced a tendency to yield Difference 
Scores for air conduction and for bone conduction which were 
of like sign and of like magnitude, although many subjects 
deviated from this pattem 


■Assuming this finding to be evidence that true fluctuations 
hear mg were involved m the data, the variabilities due to 

f reader ^ ill recognize that 

and with the make of • 


with 

Portance at the moment. 


these ranges \arled somewhat with test 
audiometer but this fact Is of secondar^ 
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t]ie audiometnc technique itself are piobably moie accuiatel\ 
lepresented by the standard errors of estimate * Table III 
repor-ts the standard errors of estimate for the dilfeient tost 
frequencies and the two test modalities One notes that tliese 
standard errors range from 7 15 to 9 18 db Thus, test-retest 
variability remained relatively large in the Deshon situation 
even after a reasonable correction for piobable lluctuations in 
patients’ acuity 


TABLE III 

standard Error of the Estimate of Dliferenee Store In Vli 


Frequency_256 

512 

1024 

2048 

1096 

Composlto 

Air Conduction _ S 70 

S65 

7S2 

S 65 

9 18 

8 58 

Bone Conduction 7 24 

7 90 

7 15 

8 55 

8 90 

791 


-X- 


The comparative variability of thiesholds, fioni one fie- 
quency to anothei, was estimated by t tests applied to the 
standard deviations of the Difference Scores Tables IV and V 
report the results for air conduction and bone conduction, 
respectively 


The only significant t scores m Table IV are those in uincli 
1021 cps was compared wrth the other test frequencies 
Thus, 1024 c p s IS the onlj frequency which was found to Ire 
significantly less variable than any other frequentj when 
tested by air conduction This finding agrees with the con¬ 
clusion of Witting and Hughson that the inherent erroi in 
repeating audiograms is a function of frequence and that 
1024 cps yields "maximum case of listening 


A shown b> Table V, similar results emerged for bone con¬ 
duction Here, howeeer, 256 cps was not distinguished sig¬ 
nificantly from 1021 c p s ,t while 109b cps was signilicantb 
separated from all othei fiequencies but 2018 c p s Thus, tlie 
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dependence of the inherent error upon frequency appears, on 
the basis of the data at hand, to be moie pronounced for bone 
conduction thresholds than for air Most noteworthy is the 
i 2 ct that, in general, thresholds for 1024 C-p s again seemed 
to be more precise than those for other fi equencies 

TABLE TV 


t scores Derived &ora Compaxison of the Standard Deviations of Air 
Conduction Difference Scores for the Various Test Frequencies 



TABLE V 

* Scores Derived from Comparison of the Standard Deviations of Bone 
Conduction Difference Scores for the Various Test Frequencies 



-XI- 

A comparison was made of the standard deviations of Dif- 
erence Scores obtamed with two of the seten audiometers 
Evolved m the present mvesngation The purpose was to 
<^616011100 whether the audiometer influenced the reliability of 

^cst-retest scores 

two audiometers bemg compared were of different 
®^es They are here designated as instrument X and instru- 
since the writers do not feel justified in drawing 
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conclusions legaiding the lelative efficiencies of types of iii- 
stiument fiom a single xepiesentative of each kind 

TABLE VI 

Standard Deviations for Composite of All Frequoncles for the Air 
Conduction and Cone Conduction Difference Scores Obtained ^\ltU 
Two Different Audiometers Also t Scores Indlcatlnt, Slbnltlcmce of 
Discrepancies in Standard Deviations for the Two Audiometers 
Standard Deviations Reported in DB 




Au<Homctcr X 
lOS 1 urn 

tt r V 

I tPH 

t on • 

s 

D Air 

„ 10 95 

8 10 

•1 bl 

s 

D Done 

0 85 

G95 

3 75 

•A t Hi-ori, of S l» htrf 

al>,nli1<.itiit at l'( 

k\(.l 



Findings aie lepoited in Table VI Instrument X jicldcd 
laigei standaid deviations, foi both aii conduction and bone 
conduction measuiements, than did Instiument Y For both 
modalities of stimulation the t scoies exceeded the 1 pei cent 
level of statistical significance One concludes that the lelia- 
bility of puie tone thiesholds is paitially dependent upon the 
paiticulai aucliometei used, howevei, this conclusion does not 
contiadict the eaihcx finding that, undei proper control, bone 
conduction thiesholds have as gieat test-retest rehabihtj as 
ail conduction thiesholds 


-XII- 


In summaiy the piesent study was a statistical in\e3ti|;a- 
tion of the compaiative lepioducibility, i c, test-retest rdn- 
bility, of ail conduction and bone conduction thiesholds 
study was not conceined with the question of \alidit>, i <• > 
adequacy of the noims foi the two modalities of stimulation , 
fuithermore, the study was based upon tests adminis e c 


under clinical conditions 

Sets of data on 250 cases weie selected from tlie 
the Aural Rehabilitation Program at 
pital Each set consisted of an initial audiogn 
audiogiam obtained approximatcb a month later 
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^as limited to test lesults in which both the au conduc- 
lon and bone conduction measuiements weie leasonably com- 
lete Other restrictions, such as the lequnement that both 
ists must have been given with the same audiometei, weie 
bserved in the selection of data 

The 250 cases lepiesented the major types of auditoiy im- 
aiiment and encompassed a wide lange in degiee of loss 
'he aveiage loss (ovei the 512-2048 cps lange) was 43 db 
y an conduction and 15 db by bone conduction 

Seven commeicial audiometei s, some with special adapta- 
ons to impi ove bone conduction testing, wei e used in admin- 
iteiing the tests undei consideiation All bone oscillatois 
ere of the heaiing aid variety 

Test-1 etest agieement, both foi individual frequencies and 
1 the aggiegate, was expiessed m Diffeience Scoies which 
spiesented the degiees and diiections of disci epancies be- 
veen the two tests The Diffeience Scoies weie subjected to 
atistical compansons The compaiisons included deteimina- 
011 of the means and standard deviations of Diffeience 
coies, estimation of the significances of diveigencies tluough 
tests, and computation of coiTelations betiveen the Diffei ence 
eoies foi an conduction and bone conduction All compari- 
)ns weie based upon the numbei of eais foi which appio- 
fiate Diffeience Scoies weie available 

Tile mam findings and conclusions weie as follows 

1 The means of all Diffeience Scoies appioximated zeio 
3nd the coiiesponding t tests weie non-significant Thus, 
for a given set of thiesholds, the shifts in one diiection 
Weie almost completely counteibalanced by shifts in the 
opposite diiection Foi the gioup as a whole, the general 
level of healing did not change between the first and 
second tests, and the data were adequate foi the pui poses 
at hand 

~ The standaid deviations foi the aii conduction data 
Weie somewhat laigei than for the coiresponding bone 
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conduction nieasuiements The distiepancy le.iclied btii- 
tistical significance foi 25b, 512, and 1021 cps, as well 
as foi the composite of all test fiequencies In otliei 
woids, the test -1 etest lehabihty of bone coiuiuclioii 
thiesholds was heie found to equal oi exceed that foi 
an conduction measuiements It follows that the icjuitt 
(iccitiacy of bone conduction nieu'yU) emcnt'i may he (is 
good as that foi an conduction thiesholds when appio- 
piiate piecautions aie tuLen in testiny 

3 Low but positive paiallehsm between an and bone con¬ 
duction measuiements chaiacteiized test-ietest shifts in 
tlneshold This paiallehsm was levealed by coiielations 
appioximating i = }- 33 foi all fiequencies 

4 The inheient eiioi of puie tone audiometiy vaiied some¬ 
what with fiequency and the diffeiences icached statis 
tical significance in some instances In p.iiticulai, the 
leliability of tlneshold foi 1023 cps emcigcd .is siipe- 
1101 in both modalities of stimulation 

J Compaiison of lesults obtained with two different .ludi- 
ometeis levealed significant supeiioiilv for one instill¬ 
ment by both .111 and bone conduction Thus, the lelia- 
bihty of puie tone thiesholds is p.iiti.ilb dependent upon 
the audiometei used 

As a final comment, tw'o points should be ie-eniph.isui.(i 
Fust, the piesent study did not deal with the (pieslion of 
tlneshold validity, le, with the deteimination of stimulus 
levels lequned to leach noimal thiesholds Rather the studv 
was concerned wuth the lelative lepioducibihty of an .md 
bone thiesholds Second, the rindiiigs heie lepoited contr.idict 
a commonly held opinion n.imely, th.it the inherent eiioi in 
bone conduction .audiometi> is woefull.i l.nge comp.ired to tin 
el 101 inheient in stimul.ition by .in conduction Ihe jircsciit 
findings demonstiate that, in a chnie.il situ.ition, the* tuo 
modalities of stimulation c.in possess simil.ir reli.ibihti Tliua. 
bone conduction measuiements uhosc piecmion m clinical j 
acceptable may be aiiticijxitid uhiiiiut propn coiitiol of i 
conditions is maintained 
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TOPICAL ANESTHESIA IN ENDOSCOPY *t 

A Cntical Evaluation with Case Reports and Survey 
of Current Opinion 

Milton R Himalstein, M D , 

Oteen, N C 


INTRODUCTION 


The average young otolaiyngologist uses topical anestliesia 
unconcernedly, generally keeping on with the diug and tech¬ 
nique used during residency training Although fully awaie 
that a confrere occasionally runs into difhcult>, he blissfulh 
carries on confident in “his” procedure until ludely jaiied hj 
a serious reaction, or death Having had no difficult} foi pos¬ 
sibly several hundred cases, he finally rationalizes that he is 
entitled to have a reaction Judging fioni the material pub¬ 
lished, at some fateful time a senes of accidents may befall 
him, he then proceeds to question his moie expeiienced con¬ 
freres and search the literature Such was m> experience and 
response In an effort to determine the piesent concept of 
safe yet efficient topical anesthesia for laryngoscopy, bronchos¬ 
copy and esophagoscopy, the literature was carefully consid¬ 
ered, and m conjunction wnth Dr E J Chapman question¬ 
naires w'ere sent to the membeis of the American Broncho- 
Esophagologic Association The findings weie evaluated and 
my proceduie was modified accoidingly A biief sumniarr 
of the literature, case lepoits, results of the siiney and nn 
impressions are submitted heiewitli 
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CHEMISTRY AND PHARMACOLOGY 

Thomas and Fenton,^ quoting Hiischfeldei and Bietei 
(1932), divide local anesthetics into foui gioups 

Group I —Benzoyl derivatives, including cocaine Cocaine is 
a benzoic ester of methyl ecgonme Metycaine is also a ben¬ 
zoic acid ester 

Group II —Para-amino benzoyl deiivatives Pontocaine and 
procaine are related under this gioup Procaine is an esteii- 
fication of para-amino benzoic acid and diethyl-amino-ethanol 
Pontocaine, butyn, laiocame and otheis aie esterifications of 
para-amino benzoic acid and eithei aliphatic oi amino alcohols 

Group in —Phenetidm derivatives 

Group IV — Qmnohne denvatives 

Adnam- combmes Gioups I and II as complex esteis In 
summary, cocame is a benzoic acid estei, pontocaine and pio- 
are para-ammo benzoic acid esters All aie basic alka¬ 
loids, the contamed mtrogen accountmg foi the basicity They 
soluble m lipoids, which accounts foi then affinity to 
nerve tissue cells The actual mode of local action beyond this 
’s not known, except m speculation 

Factors affecting the usefulness of local anesthetic diugs 
^re solubility, local iiritation, potency and toxicity Potency 
^nd toxicity are not necessarily parallel They aie an inherent 
part of the chemical stiuctuie of the drug By a structural 
modification of piocame, pontocaine is derived, which is 10 
as potent- and, according to method of testmg on 
animals, lO to 25 times as toxic Highly potent drugs as 
pontocaine are characterized by prolonged action Also, the 
establishment of anesthesia requires a longer time inteiwal 

Practical application of the information above, which will 
be discussed in more detail, is that where a known sensitivity 
to cocaine exists, it may be possible to use pontocaine without 
Untoward reaction, or vice versa Likew ise, with a history of 
Sensitivity to procaine, sensitivity to pontocaine, a chemicallj 
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lelated diug;, should bo suspected In using a diug as potcMit 
as pontocaine, it is wise to wait five to 10 minutes aftoi tlie 
administiation of a safe dose m oidei to judge tlie intensity 
of anesthesia lathei than iisk a leaction bv impatiently in- 
ci easing the dose 

COMBINED USE OF TOPICAL AGENTS 

As to the value of combined use of anesthetics, Sollmaiiii’ 
states that the efliciency of mixtuies of the local anesthetics 
coiiospoiids to moie oi less complete summations, geiieially 
without potentiation Ho states, fuithoi, that theie would be 
little 01 no piactical advantage in such mivtviies The use of 
pontocaine and cocaine in the same patient has been explained 
on the basis that the cost of pontocaine is appioximately half 
that of cocaine in compaiable concentiations Then, why not 
use pontocaine altogethoi ’ This implies one of two things — 
eithei that cocaine is a moie efiiciont anesthetic agent oi that 
pontocaine would have to be used in lelatively toxic doses to 
get a compaiable effect 


POTENTIATION 

Regaiding the use of othei chemicals foi potentiation of 
topical anesthetics, Sollmann^ (1918) lepoited th.it potas¬ 
sium salts may give consideiable potentiation, but tli.it this 
seems to hold mainlj' foi motoi libres and not foi season 
fibies As to potentiation by alkalini/i.ation, Sollni.inii alhinia 
that sodium bic.iibonate incieases potency of most loc.il anes¬ 
thetics two to foui times, including then use for mucous 
membiane .ipphcation This does not .ipplv to poiitoc-une, 
since it IS piecipitated by aikalini/.ition The mixtures, hou- 
evei, do not keep well and must be m.ide just before use 
[Sollman (1918) and Gw inn and heibei' (19 50)J I '''> 
.uvaie of no clinical leporls ev.iluating .ilk.ihni/.itioii 

ADKLNALIN 

The status of epinephiine in asioci.itioii with local my 
thetics bcais clarific.ition (mid and Sadis :,tudied thn pro >- 
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lem, using white mice, and con elated then woik with some 
cbnical studies The puipose of adding vasoconstiictois is 
twofold fiist, to retaid local absoiption and so i educe toxic- 
•ty, and second, foi hemostasis which is not concerned in 
topical anesthesia Seveial conflicting lepoits on the effect of 
opinephiine on toxicity aie quoted Guid and Sachs found 
that adienahn in dilution of 1 85,000 was without effect on 
cocaine toxicity, but that concentrations of 1 50,000 oi strong¬ 
er actually inci eased toxicity They feel, then, that the doses 
recommended as maximum by the Mayei iepoit“ do not dimin¬ 
ish toxicity, they meiely have no effect upon it No appie- 
^ble diffeience was found between cocaine and procaine 

ey point out that clmical articles making statements that 
adrenalin deci eases toxicity without expeiimental backing 
Wan ant skeptical evaluation These investigatois conclude 
ihat adienahn does not seem to deciease toxicity It may 
inciease it and the only advantage of adienahn is in hemo¬ 
stasis, which IS not lelevant to topical anesthesia 

Sollmann" states that it is desiiable and often necessaiy to 
“®'ay absoiption of local anesthetics by constiicting the local 
circulation by adding epinephiine He points out that the 
®^ptoms of cocaine poisoning aie laigely those of sympa¬ 
thetic stimulation and that a sensitization to epinephiine is a 
Manifestation of major concern Thus, in hypeisensitive 
individuals, the nervousness induced by the adienahn may 
Make them moie susceptible to cocaine collapse 

"^he following was extracted flora the Mayei Report ® 


Cocaine is not as leadily destroyed in the livei as procaine 
^ad With large doses of cocaine combined with adrenalin, the 
®yaergistic action of cocaine and epinephiine then develops 
a cause death In any event, epineplu me should not be added 

M an amount of moie than 1 mgm (1 cc of 1 1,000 solu¬ 
tion) ’’ 


^r Harry Gold, of the Department of Phaimacology, Coi- 
aell University Medical College, reported to the Mayei Com- 
Mittee that one-half of the average fatal dose of cocaine foi 
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cats becomes fatal with the addition of 0 18 mgni of epine- 
phime pex kilogram to the cocaine 

Fussgaengei and Schaumann* (1931) have shown that one 
diop of 1 1,000 adienalin added to 10 cc of 0 5 pel cent solu¬ 
tion of pontocaine allov/s the use of twice the lethal dose when 
given subcutaneously m rabbits, five diops allowed five times 
the lethal dose No clinical coi i oboration is available 

MORPHINE 

Moiphine also wan ants consideiation The Mayer Com¬ 
mittee® concluded that moiphine has a distinct field of useful¬ 
ness in allaying the apprehension of neiwous patients, but at 
the same time sounded a warning against the administration 
of laige doses oi lepeated small doses because of its syner¬ 
gistic action with local anesthetics on the iespirator> center 
They also cautioned against the loutine use of moiphine and 
adienalin in the treatment of leactions Sollmann* lepeated 
this admonition Ungei and Thomas, in discussing Thom.is 
and FentonV papei, agreed that moiphine is contiaindicatcd 
in alleigic individuals 


DETOXIFICATION 

Deibes and Engelhaidt'* state that while many belie%e de¬ 
toxification of local anesthetics takes place in the liver, Gold- 
beig, Koster and Warshaw’ (1913) feel that at least a fraction 
IS lendered inert in the blood stream Adrianr points out 
that those drugs which are eliminated unchanged m the urine 
or are slowly detoxified are more toxic than tliose drugs 
which, like procaine, aie hydrolyzed into the original acid and 
alcohol which comprise their sti ucture Cocaine, he states, is 
only partially hydiol>zed This mav explain the relative tox¬ 
icity of cocaine as compared to procaine, but the theor> falls 
down with legard to pontocaine, which suppoacdl) breiks 
down like piocaine Goodman and Gilman'® (1911) point out 
that the liver can detoxifj one minimum lethal dose oi eoeaine 
m 60 minutes It would seem wise to proceed with caution in 
the face of livei damage 
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LRKITANT QUALITIES 

Dietrich and Beutner^^ tested various topical anesthetics on 
rabbits’ eyes to determine their irritant qualities Procaine 
was found to be least iintating and next to piocaine, cocaine 
la comparing cocaine and pontocaine, the highest noniri itant 
concentrations were 2 per cent for cocaine and 0 1 per cent 
for pontocaine As the clinical equivalent of 10 per cent 
is 1 or 2 per cent pontocaine, the iiritant qualities 
®f pontocaine become still more pronounced Jackson and 
McReynolds^^ affirm that pontocaine has a tendency to cause 
irritation m patients, which may persist foi several days 
SchnudP^ and Fussgaenger and Schaumann,' both writing in 
f93l, used pontocaine alone and found no imtation in the eye 
0 5 to 1 per cent m humans and 2 pei cent in i abbits, 
owever, the American manufactuier in the leaflet accom¬ 
panying each bottle of 2 per cent pontocaine has this to say 

In the eye pontocaine hydrochloride occasionally causes a 
nnsient burmng sensation, usually observed when using con- 
‘^entrations higher than 0 5 per cent On veiy raie occasions 
pontocaine hydrochloride, in sensitive patients, has produced 
ncrimation, photophobia and chemosis ” 

DRUG IMPURITIES 

l^omas and Fenton^ submitted to the Committee on Phar- 
macology and Chemistry of the Ameiican Medical Association 
specimens of 2 per cent pontocaine causing reactions, and 
ese were reported free of impurities 

EFFECT OF AGE OF PATIENT 

Shumacker,^* working with gumea pigs m two age groups, 
stated that theie was no great difference in the median lethal 
^°se He was of the opinion that reactions in the aged aie 
rather to the greater incidence of cardiovascular defi- 
'^lences, hver damage, etc. 

THE TOXIC REACTION 

discussion of the toxic reaction to local anesthetics 
'becomes confusing when it attempts to go beyond a clinical 
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desciiption of vaiious types of leaction One obvious fact is 
that an oveiclose will cause leactions of vaiying dogiee up to 
death Less well undeistood types of leaction aie idiosynciasv 
and alleigy Questions laised and discussed, but by no means 
answeied aie listed In ceitain to\ic leactions, iespiiator> 
paialysis occuis initially, with ciiculatoiy failuie a late com¬ 
plication In otheis, ciiculatoiy failuie appeals to be piimaiy 
One ffioup of anesthetics is consideied safei because there is 
a wide maigin of safety between lespiiatoiy paialysis <ind 
ciiculatoiy failuie Ethei and piocame aio in this gioup 

In anothei gioup containing nupeicaine (pelcame) ami 
chloiofoim, theie is little diffeientiation Pontocaine is chemi¬ 
cally 1 elated to piocame and may be evpected to fall into tlie 
safei gioup, and some animal studies seem to coiioboiate 
this viewpoint Few ai tides give specific mfoimation bascnl 
on detailed studies with legaid to pontocaine Theie does 
exist, howevot, a ceitain amount of animal study and clinical 
evidence which is noncoiioboiativc 

Cocaine is believed to cause ciiculatoiy failuie Lund> and 
Essex'-* place cocaine as only a piobable member of the more 
dangerous gioup along with nupeicaine and chlorofoini Soll- 
mann, howevei, makes the statement that lespiratory para!>- 
sis IS the usual cause of cocaine deaths Accoichng to Vitcr- 
ans Adminisbation Bulletin, No TBIO A-IOG,”’ deatli fiom 
cocaine poisoning is due to caidiovasculai failuie probably b\ 
diioct action on the hoait Neithei Sollmann nor the Bntli~ 
tin give the souice of study, whethei on animals, etc The 
question then aiises “Is pontocaine a safer drug than cocaine 
on the basis that it causes piimaiily lespiratorj parahsin, 
which has some piospect of leveisibihlv, whereas cocaine is 
a moie dangeious diug in that it causes piim mly circulator^ 
failuie as geneialij believed’" 

The next question is “Is the etlect puiel> central, purtlv 
peiiphcial (as direct nnocurtlial action), or both”’ U- 
toiy failuie is commonly caused b> the interh icncc > 
lespiiation b\ convulsions 
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Accoiding to Shumackei,^^ when guinea pigs aie given a 
lethal dose or moie of piocaine by any route where absoiption 
presumably takes place slowly (subcutaneously or intramus¬ 
cularly), the sequence of events is oidinaiily faiily unifoim 
In this 01 del, he finds grogginess, diminution or loss of 
consciousness, niitative cential neivous system phenomena, 
Mniely, musculai twitchmgs and purposeless movements, fol¬ 
lowed by generalized convulsions and finally death Intra¬ 
venous piocame, on the othei hand, in the same dose gives a 
niore rapid “collapse” reaction with oi without convulsions 
In Shumackei’s opinion, the mechanism of death remains the 
same With either route of administration, he says, death 
•Icpends upon the presence rn the blood stream of a lethal 
concentration which is roughly the same, regardless of its 
source An interesting implication is that what are described 

some writers as the separate “convulsive” and “collapse 
lypes, with respiratory death in the first, and cardiac death 
in the second, are actually the same process, the only differ¬ 
ence being the speed with which a lethal dose is built up 
Sollmann, m discussing cocaine poisoning, implies the same 
clinical course for cocaine He states that in rapid cocaine 
paralysis, the convulsive state, as well as the prodromal psy¬ 
chic phenomena, may not appear 

■i^tei recording the sequence of events with relatively slow 
^bsoi-ption of a lethal dose of piocame m guinea pigs Shu- 
^ckei was mipressed by the fact that cardiac and lespiia- 
Icvy failure occur almost simultaneously Aftei furthei ex- 
Peiinientation on dogs, he stated 

The abrupt and almost simultaneous caidiac and lespiia- 
lory failuie suggests (rather) that death ensues from cenHal 
^cdullaiy paralysis although this is not defimtely proved 

He mentions the work of Knoefel et al , m 1930, 1 using 
mtravenous cocaine on cats ivith the suggestion that death 
"ns due to direct paralysis of the heart, and 2 using sub¬ 
cutaneous cocaine with the suggestion that death w^as lespiia- 
toi-y 
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Sollmanii’s desciiption of toc.iine poisoning iouglil\ pni;il- 
loJs tliat given foi piocaine in guinea pigs bi Sliumackoi 
The symptoms of cocaine poisoning, he feels, aie hugely those 
of sympathetic stimulation Ho calls the leaction a sensiti¬ 
zation to epmepliiine The etfects, he points out, aie niainh 
cciitial, but paitly peiipheial The ciiculatoiy elfecls iie 
those of epinephiine poisoning with caidiac acceleration 

In desciibing the cential actions of cocaine, Sollmanii de- 
sciibes them as vaiiablo and complex, depending laigeb on 
dose Theie is an initial stage of ceiebial stimulation wliicJi 
IS psychical and shows as aleitness, loquacitj, elation oi anx¬ 
iety and lluttei This is moie maiked m excitable iiulividuals. 
and excitable individuals aic moie apt to develop leactions 
This phase of initial stimulation may be absent in o\ci whelm¬ 
ing cases 01 be only lleeting Those piodiomal s>mptonis are 
often consideicd hysteiia oi appiehonsion b\ the iinimti ited 
anesthetist 

Next comes depiession chaiactciued initiall> by iiicoouh- 
nation The autlioi has seen this incooidiinition ni.inifested 
as a fumbling and diflicultv in holding on to the tongue As 
with Shumacker’s guinea pigs when given piocaine, move 
merits lose thou puiposivc natuic and become choreic Tlieii, 
as the cential depiession eiilaiges, geiieialized naicosis takes 
place Last, epileptifoim convulsions ensue and, as pie\ionsU 
mentioned, in more severe reactions m.i> be absent 

Fussgaeiigei and Schaumann, working in the phaiinato 
logical laboiatoiy of the I G Faiben Industry, stated in 
then summaij that death from pontocaine is ah\a\s due to 
lespiiatoij paialysis with an unchanged heait In the hod\ 
of then papei, howevei, they chait that lespiratorj parahsis 
wMS the cause of death in all rabbits tested uitli mnocaiin. 
and cocaine as well 

Most of the infoimation abo\e is based upon aiiim d L\p<-ii 
mentation and cannot be unconditionalh applied to luiin 
Its piactical value will cwoKe onK when corielated with cirt 
fulh observed and impaitially studied clinical case., wlucli, 
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in turn, are of no value unless honestly reported in the lit¬ 
erature McCIuskey,^' in an article expounding the relative 
safety of pontocaine for spinal anesthesia, cites three cases 
of his own In one instance 50 mgm of piocaine combined 
with 10 mgm of pontocaine were used Respiratorj failure 
occurred shortly aftei injection without change m the blood 
pressure and pulse In the remaining two cases doses of 35 
fflgm and 20 mgm of pontocame, respectively vere gi\en 
hi the former, artificial respiration was used foi 20 minutes 
until the respiration, blood pressure and pulse leturned to 
normal In the latter, circulatory failure occuired aftei 
artificial respu-ation foi 31 hours He then quotes Pfitzner 
(1931), who reported a senes of 85 spinals with pontocaine 
In the first five, Pfitznei used 5 to 10 mgm of pontocaine in 
a 6 5 per cent solution with severe reactions charactei ized by 
collapse, pallor, dyspnea and change tn pulse late In the next 
80 cases, Pfitzner used 5 to 8 mgm of pontocaine in 0 25 pei 
cent solution without a reaction 

It would appear that Pfitzner, when using even smaller 
noses than McCluskey employed, had five reactions of a cir¬ 
culatory nature In the remaimng cases he changed the dose 
nt slightly, however, he used a more dilute solution which, 
na We shall show later, slows absorption and so allows detoxi- 
ll^tion to keep the blood level down It is also possible that 
he manner of anesthesia used by McCluskej, even with large 
*Jnses, may have influenced the type of reaction 

Shumacker,*® m a clinical report, cites three nonfatal pro- 
caine reactions, tw o characterized by circulatory coUapse, but 
only one by sudden cessation of respiration and loss of con¬ 
sciousness He concludes that one must suspect that m human 
^mgs, as m laboratory animals, the important factor is the 
*nte of absorption and the amount of the anesthetic absorbed, 
3nd that upon these factors depend the duration and the 
character of the reaction 

So far. It may be said tliat the effect is largely central w ith 
evidence that peripheral actions can take place On unfirm 
grounds, it is suggested that peripheral effects maj be a func- 
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tion of dose and speed of absoiption, oi peihaps iiuU\ulual 
susceptibility The mode of death is lespuatoiy, cauliac, or 
both It IS doubtful that any dnig specificity in tlie mode of 
death oi type of leaction exists^'* Any belief that ponto- 
caine is safei than cocaine from the standpoint of leaction 
leveisibility does not appeal to be uell founded Technical 
Bulletin 10 A-106, Veteians Administiation,"' states that in 
pontocaine hydiochloiide leactions, patients seldom if e\ei 
exhibit piodiomal signs oi symptoms of anxiety, excitement, 
01 ganulousness This ma> be due to the fact that a moio 
toxic diug is being used and when a toxic blood le\cl is 
attained, this phase may be too lapidly passed thiough to lie 
noted 

The types of leaction have been classified by vaiious .iii- 
thois Reactions to ovei dosages aie geneially desciibed as 
mild and seveie The seveie leactions aie then biokcn douii 
into 1 those with convulsions and a lelatively slow coinse, 
and 2 those w'lthout convulsions, oi the lapid collapse tjpe 

Some authoiities lump idiosynciasy and alleig>’ under 
the heading of hypeisensitivity Idiosynciasy oi hypcieigs 
(Vaughan'®) is desciibed as occuiiing m peisons leactmg m 
a noimal maiinei but excessively, as those who sunlmiii easily 
At anj late, leaction occuis on occasion to minute amounts 
of diug, oi to less than the quantity needed foi anestliesia 
Reaction is of the lapid oi collapse type The undeil\ing 
mechanism is not cleaily undeistood Obviouslj, with the 
piesent state of our knowdedge, little can be done about it 
Foitunately, it is the least common tjpe of icaction 

ALLERG\ 

Alleigic leactions undoubted^ occiu Vauglian,*' m lus 
“Piactice of Alleigj,” distinguishes between Inpeieig' 
alleigy In alleigj the iespouse is with mticaiia, astbin i lU 
Jackson and McRe.\nolds'® lepoit asthmatic attache am 
wheeling occasionallj pioduced b\ pontocaine Diirbe. uiil 
Engelhaidt’ state that Waldblett (19J5) leport. urticinc 
casomotoi ihimtis and asthma from nupeiciiiic. cotaiiw am 
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sunilar anesthetics They fuithei state that alleigic shock 
can occui and that it may occui with what appeals to be the 
first exposuie to the diug Alleigy in that case is, then, ques- 
hcnable unless one consideis the pievious use of a chemically 
related drug as the sensitizing agent They give as examples 
the phenolic essential amino-acids, including paia-amino ben¬ 
zoic acid which is a component of the “B” gioup of vitamins 
with a wide distnbution in nature In i evie^ving case i epoids 
•a the hteratuie, theie aie many instances noted wheie reac¬ 
tion was obviously due to oveidosage, but suipiismgly theie 
Were also many cases of alleigy supported by positive sensi¬ 
tivity tests Thomas and Fenton^ perfoimed 201 patch tests 
Jibing cocaine, pontocame and controls on patients known to 
have allergies Less than 0 5 pei cent had plus oi plus-minus 
reactions to cocame Ovei 9 pei cent had plus oi plus-minus 
reactions to pontocame, and thiee additional patients had 
^Sgestive reactions to pontocame Four of these tests were 
er corroborated when clinical leactions to pontocame devel¬ 
oped In. all, some 17 cases aie reported in the liteiatuie as 
hue to pontocame sensitivity The majoiity occurred when 
|he drug was used m the eye or were manifested as occupa- 
uual dermatitis m physicians Alleigy is, of couise, more 
u vious when manifested m these forms than as shock 

Sensitivity tests aie not entirely reliable but apparently 
vc definite value Thomas and Fenton^ point out that false 
positive and negative reactions can occur with patch tests, 
owevei, patch tests are recommended by them with the fore- 
owledge that they are not to be regarded as 100 per cent 
rehable Dr Paul H Mooie, m discussing their paper, stated 
ut he believes that the markedly allergic individual should 
uuve a patch test before being lefeiied for bronchoscopy 
onias and Fenton^ then report that mucous membrane tests 
uve been used for aspirin, kaiaya gum, and sulfonamides 
Veterans Administration letter"'’ advises that a small 
uniount of pontocame be applied to a restricted area of 
[uucous membrane piehmmai-y to its use for topical anes- 
ftesia In the case reports will be found t%vo cases with posi- 
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tive mucous membrane tests Bulletin TB 10 A-106'<- lecom- 
mends intiadermal testing for sensitivity when indicated 
Doses of 0 1 cc of 1 1,000 solution of pontocaine, cocaine uid 
metycame aie recommended The patient is obseived for 40 
minutes foi wheal formation, including ledness and edema 
Use of the drug giving the least leaction is lecommended 

ANESTHETIC DEATH DEFINED 

With legald to anesthetic deaths in geiieiai, the Majei 
Repoit' (1924) brings out the following point among those 
emphasized by the Theiapeutic Reseaich Committee of tlie 
Ameiican Medical Association Dyspnea and the aiicst of 
respiration within a few minutes after the administiation of 
the anesthetic aie especially chaiacteiistic, so much so that 
it IS questionable whether later deatlis can be chaiged to 
anesthetics 

RELATIVE TOXICITV 

Fussgaengei and Schauniann give the lelative to\icit\ 
based on a value of one foi piocaine, again on animals and 
vai-ying with the route of administiation, as follows 


iVoc'iInc Coculni Pontocalni 

Intra% enous-- „ 1 3 3 

Subcutaneous —-1 S 20 

Cleif and his co-workers-' have this to sa> with icgird to 
pontocaine toxicity and potency 

“With the incieasing employment of tetracaine hydrochlo- 
iide (pontocaine) it is to be expected that toxic reaclioiii 
will occm Tetracaine is considered to possess H times the 
anesthetic powder of cocaine but is two and one-lialf tinit. .u. 
toxic in the same concentration ’’ 

Di M H Seeveis,"' pharmacologist, of Ann Arbor. Mich , 
m a symposium on anesthesia at the 19IS meeting oi t 
American Academy of Ophthalmology and Otolarvngolog^ 
made the following points 
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1 There are probably more deaths from local anesthetics 
than from any other single class of compounds m common 
use today He asked for a show of hands on those who had 
wtnessed a toxic reaction or a death fiom topical anesthesia 
during the past five yeai*s, and estimated that 30 to 40 per 
cent of the audience responded 

»■ 

~ In his opmion, cocaine was better than pontocame for 
pharyngeal spraying, but cautioned that only a minimum 
amount be used 

3 He also advised that concentrations be reduced and that 
the less toxic agent be used 


dilute or concentrated solutions’ 

Dr Dean Lieile, in the same symposium, mentioned the 
advantage of the vasoconstrictive action of cocaine He af¬ 
firmed that although pontocame pioduced an effect of longer 
duration, this was not vital m the average otolaryngologic 
procedure Sollmann has this to say regarding the duration 

action of local anesthetics, “The dui-ation depends moie on 
concentration than on the total amount of agent, so that it is 
more economical to use small quantities in high concentra¬ 
tion ” 

Lierle pointed out, however, long duration is not rele¬ 
vant Later m the text, Sollmann makes a statement which 
on first glance seems conti adictoi'y unless one keeps in mind 
^fiat the objectives are duration of action in the preceding 
statement, and i*ate of absorption in the following statement 
Dilution slows the absoi'ption of cocaine and insures its 
thorough utilization and tins economizes its use ” This is an 
important distinction because, as found in our survey of cur¬ 
rent opinion, the majoiity feel that concentrated solutions of 
cocaine retard absorption more than dilute solutions because 
cf their stronger vasoconstrictive action This distinction is 
significant because the more dilute the solution used, the dan¬ 
ger of toxic reaction fiom over dosage is by just that much 
reduced There is anothei consideration in favor of dilute 
solutions which will be discussed under comments 
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Shumackei found that experimental animals toleiate slight¬ 
ly laigei amounts of piocaine, if given in dilute solutions, 
probably because the laiger amounts of the more dilute solu¬ 
tions aie moie slowly absoibed 

TOTAL SAFE DOSE 

The following lecommendations aie made by the Theia- 
peutic Reseaich Committee of the American Medical Associa¬ 
tion in the Mayei Report (1924), which is quoted by Soll- 
mann and otheis The total quantity of cocaine should not 
exceed 0 06 to 0 1 gm (1-1+ gi ) This amounts to 0 6 to 
0 9 cc of 10 per cent cocaine This is not the dose lecom- 
mended foi actual use, but the dose which then accumulated 
infoimation indicates is a safe one It would seem, then, that 
the total dose which most closely appioaches this figure and 
yet provides efficient anesthesia is the ideal one 

Sollmann, quoting Watson and Williams (1924), states that 
the oidinaiy fatal dose of cocaine is 1 2 gm This is equiva¬ 
lent to 10 8 cc of 10 per cent cocaine Bidletin TB 10 A-106 
of the Veterans Administration states that in effect the con¬ 
centration of cocaine foi anesthesia should not exceed 10 pei 
cent (1 pel cent for pontocaine) and that the total fluid 
employed should not exceed 10 cc Coirespondence legaiding 
this point bi ought the leply that the 10 cc solution of eithei 
cocaine oi pontocaine referied to the total quantity into 
which pledgets weie dipped and not to the quantity which 
might actually be absorbed by the tissues contacted (The 
Bulletin lecommends only the technique of pyiifoim fossa 
applications and states that neithei diug be used in the foim 
of a spiay ) This still appears to be a dangeious statement 
and was so judged in our suivey 

Sollmann furthei remaiks that death has been lepoited 
from 0 02 gm, 01 the equivalent of 0 2 cc of 10 per cen 
cocaine This, of couise, represents an idiosynciasy I^^gai " 
mg cocaine solutions, Sollmann states that they shou 
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rrealilj- made and that they can safely be boiled foi a few 
iiiiDutes At the Mayo Chmc cocaine solutions are made up 
lor each day’s use 


e Mayer Report concluded that topical anesthesia with 
can be accomplished without dangei by the use of 
carefully measured amounts of solution of low concentration 
2D that all doses of local anesthetics, howeier applied, 
SDonld be measured accurately 


CHOICE OF DRUG - PONTOCAINE OR COCAINE’ 


e question now arises, “Is there sufiBcient ewdence to 
'’arrant making a defimte choice between cocame and ponto- 
came’ The 3 r are* by fai the most commonly used topical 
^esthetics in endoscopy today I believe that cocaine is the 
g of choice SoUmann states, and I quote 

Cocame is satisfactory from the standpoint of efficiency, 
penetration and practical absence of tissue injury Its rather 
g toxicity has led to the use of substitutes Some of these 
present advantages in special fields, although thej' lack the 
general apphcabihty of cocaine ” 


ontocame, although cheapei, is more toxic Adriani,'^ as 
advised the use of the least posible amount of 
2 Weakest solution of the least toxic drug Adriam pomts 
° that an error of 1 mgm m estimating the dosage of pon- 
*^ine IS comparable to an error of 10 to 15 mgm of pio- 
^rne Cocaine is mtermediate here Sollmann emphasizes 
^ e fact that a large proportion of accidents are due to mis- 
° drugs, concentrations and dosage 


Mlergj’- to pontocaine appears to be more common than 
to cocaine 


t^ontocaine is moie iimtating than cocaine 

Evidence that the mechanism of reaction and death from 
pontocaine is respiratorj onlj, v-ith the implication of easier 
^o’ersibihty than the ascribed cardiac effect of cocaine, is 

'^ot impressive 
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Furthei evidence is gleaned fiom the moie lecent liteia- 
tuie Whalen,in 1944, lepoited on the increasing numbei 
of senous pontocaine reactions Thomas and Fenton,^ in 
1943, reported seven cases of pontocaine reaction with thiee 
deaths They state that the use of pontocaine has been dis¬ 
continued m the Cleveland Clinic 

Di Paul H Mooie, in the discussion of the Thomas and 
Fenton papei, remarked that he had used 2 pei cent ponto- 
came excluusively in endoscopy foi six yeais befoie he 
encountered a leaction, and this was a fatality Within a 
^o-mojith peinod thereaftei he had two moie leactions, one 
almost fatal Cocaine was then used without incident, but 
the period of its use and the compai'ative numbei of cases 
weie not given Doane and Cohn^^ (1945) and Ahioon ■’ 
(1946) report deaths from pontocaine Two othei aitides 
and oui cases reporting reactions aie not admissible as both 
pontocaine and cocaine were used The papei by King and 
Jones^® (1948) is commendable foi their faithful repoiting 
and for the fact that they have abandoned pontocaine and 
now use cocaine in a 4 pei cent solution foi a maximum total 
dose of 0 16 gm or 2 4 gr Their technique embodying use 
of a lelatively weak cocaine solution in a dose appi caching 
the Mayer Report recommendation is a step in the light 
direction Jackson and McReynolds'= list several objection¬ 
able features of pontocaine and have this to say about 
cocaine 

“Cocaine is admittedly the most universally efBcacious of 
the drugs used for local anesthesia and, if used with caie, 
serious reaction will be raie ” 

PREOPERATIVE MEDICATION AND TREATMENT OF UNTOWARD 

REACTIONS 

The role of morphine has been discussed In summaiy, it 
13 indicated as a pieoperative sedative in a relatively sma 
dose, which outweighs any effect on lespiratory depression 
which may occui m a latez developing toxic reaction Once a 
toxic reaction has occuned, it is contraindicated because o 
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its respiratory depression effect Adrenalin is also contra- 
mdicated in nonalleigrc toxic reactions 

Barbiturates are of some value in prophylaxis of the con¬ 
vulsive manifestations only, they are ceiffamly not specific 
severs pomts out that anyone who believes that barbiturates 
ure protective against serious toxicities in pi esci ibed doses is 
“a fool’s paradise ” 


Shumackei, m controlled animal experiments, reports his 
results with cor amine and metiazol in the treatment of toxic 
reactrons Both proved meffective They were administered 
"ftravenously to animals having previously received a lethal 
ose of procaine For each drug the dosage given was that 
ouud to be the maximum safe dose as deter mined by control 
studies 


As the survey below will reveal, the mean pieoperative lou- 
“ue favored is 1+ to 3 gi of nembutal two hours before 
operation, and raoi*phme, gr one-sixth, and atropine, gr 
/loO, one hour before operation 

There are two mam objectives in the treatment of an unto- 
^urd reaction One is directed toward the control of con- 
^^ive manifestations The second is the maintenance of 
^ equate respiratory and cardiovascular functions The fol- 
o^ng IS copied verbatim fiom the Technical Bulletin 10 
'106 of the Veterans Administration’® and outlines the 
eatment of untoward reactions recommended 


lor. 


u In the presence of untoward reaction exhibited by pal- 
cyanosis or thready pulse, administei oxygen 


^ In the presence of musculai twitchings, discontmue the 
Instrumentation and admmistei oxygen by intenmttent posi- 
hve pressure If the twitchings continue, administer pento- 
|nnl sodium, 2 to 3 cc, intravenously, being careful to main¬ 


tain 


n patent airway 


1 Having produced muscular relaxation, continue resusci¬ 
tation by means of intermittent positive pressuie with 
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oxygen, keep needle in vein and administei additional 
pentothal sodium as requiied to control musculai 
spasms 


2 It IS futile, in the piesence of fiank convulsions, to 
inflate the patient’s lungs by administiation of oxygen 
by intermittent positive piessuie on the breathing bag 
The fiist requisite is to pioduce musculai lelaxation by 
the administiation of pentothal sodium which in turn 
will peimit movement of the chest Only sufficient 
pentothal sodium should be employed to contiol the 
convulsions Oxygen may then be effectively adminis¬ 
tei ed if the an way is kept patent eithei by endotia- 
cheal tube oi by tiacheotomy Do not administei 
adienalin chloride oi ephediine sulfate m the piesence 
of an untowaid leaction to cocaine hydiochloiide oi 
pontocaine hydiochloiide The combination may pio¬ 
duce ventiiculai fibi illation 

‘c In the piesence of a continued low systolic blood pies¬ 
suie, administei fluids intiavenously noimal saline, glucose 
in 5 pel cent concentiation, plasma oi blood as indicated 
Continue treatment with pentothal sodium, inhalation theiapy 
with oxygen and administiation of suppoitive fluids intia- 
venously until the cocaine hydiochloiide oi the pontocaine 
hydiochloiide has been detoxified Keep the patient undei 
obseivation until he lecoveis fiom the effects of the pento¬ 
thal sodium ” 

The following equipment should always be available, and 
this list also IS taken laigely fiom the same Bulletin 

1 Oxygen with mask and bag foi the purpose of inflating 
the lungs (closed system) 

2 A syiinge of 20 cc capacity containing pentothal sodium 
in 2 5 pel cent solution 

3 Mosel hfe-saving tubes or Magill endotiacheal tubes 
(with metal bite) of the pioper size 
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4 Laryngoscope foi tube insertion 

5 Tracheotomy set 

6 Pharyngeal auTvay, preferably of Guedel type 

Anesthesiologists generally recommend pentothal sodrum 
or the control of convulsions Laryngospasm may develop, 
owever, and it is for this reason that means for maintaining 
^ ^^Seal ainvay must be on hand For the same reason, 
^ on pentothal sodium alone or combined with curare is 
employed for general anesthesra, preliminary topical anes- 
esia of the larynx is recommended to mmimize the compli¬ 
cation of laryngospasm 

SDEVEY OP MEMBERSHIP OP THE AMERICAN BRONCHO- 

esophagological association salient features 

In July of 1948, questionnaires weie sent out to the mem- 
ers of the Association Sixty-five were completed Most of 
6 points covered in the previous review and discussion were 
Some of the salient features are listed below In 
> Jackson and McReynolds*^ reported a suiwey of the 

ongamzation and the results will be compared where 
feasible 

Status of preliminary pharyngeal spraying 

Porty-four felt that it should be used for reasons of eflB- 
ciency and/or relative safety Eighteen considered it unnec- 
^sary or unsafe, and of these, 13 considered it unnecessary, 

0 Unsafe, and three did not distinguish or felt that it was 
fh unsafe and unnecessary 

Status of “cross-action” forceps or applicators with swabs 
applied to the pyriform smuses as a preliminary measure 

The question was stated so as to bring out a comparison 
"Ah pharyngeal and aditus laryngis spraying Forty-one con¬ 
quered the pyriform technique more effective, safer or both 
^ velve considered it more effective, 10 safer, and 19 both, 
considered the pyriform technique less effective, less safe, 
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01 both Of these, 15 consideied it less effective, thiee less 
safe, and eight both Theie was some oveilapping m that 
eight used both methods at the same sitting The consensus 
was, then, 44 in favoi of phaiyngeal spiaying and 41 foi 
the pyiifoim technique In the 1940 suivey the lesults weie 
appioMmately the same, howevei, in oui suivey only 18 con¬ 
sideied the spiay unneccssaiy oi unsafe, wheieas 26 consid¬ 
eied the pyiifoim technique loss effective oi less safe 

Choice of diugs 

This was bioken down in the questionnaiie to diffeieiitiate 
foi the spiay, pyiifoim technique and intialaiyngeal instil¬ 
lation 

Foi the spiay technique, pontocaine was favoied ovei 
cocaine, 29 to 19 Butyn and nupeicaine leceived one vote 
each Of the pontocaine useis, the majoiity, 19, used the 2 
pel cent solution with 1 to 3 cc as the favoied amounts 
One-half cc was the least amount used and 6 cc the most 
Foi cocaine, the majoiity, five, favoied the 10 pei cent solu¬ 
tion The mean amount foi the 10 pei cent solution was 1 25 
cc Amounts used vaiicd fiom two to thiee buists foi the 
least, to 1 6 to 6 cc foi the most 

Foi the pyiifoim technique the tables weie turned, and 
cocaine was favoied ovei pontocaine, 36 to 14 

Foi pontocaine the majoiity, 10, favoied the 2 pci cent 
solution with 2 cc the favoied amount Fiom 0 6 to 10 cc 
weie quoted Foi cocaine the stiengths vaiied fiom 4 to 20 
pci cent Six favoied a 6 pei cent solution, eight a 10 pel 
cent solution, and seven a 20 pei cent solution Foi the 5 pei 
cent solution, amounts of fiom 1 to 16 cc weie given Foi 
the 10 pel cent solution the lange was fiom 2 to 3 diops to 
4 cc Foi the 20 pci cent solution, the langc was fiom 0 26 
cc to 4 cc It should be mentioned that questions called foi 
a distinction between the usual amount used and the ma\i- 
mum safe amount The aiiswcis allowed iid useful tabulation 

on this scoie 
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Regardless of the strength used (except for the 20 per cent 
cocaine users) when the technique was given the most favoi ed 
was two to three applications in each pyriform sinus of one 
nunute duration each Only one 20 per cent cocaine user 
listed a technique, he used one to two apphcations of 20 to 30 
seconds’ duration each, to each side As an extreme instance, 
one operator usmg 10 per cent solution recommends soaked 
spphcators to be held for three minutes on each side 

Only one commented on the problem of estimating the 
SDiount of solution in contact with the tissues and so made 
available for absorption, and strangely enough this was in 
reference to the spray technique 

hitralai*yngeal instillation 

Here again cocame was favored over pontocaine, 30 to 17 
Ror pontocaine the majority, eight, favored the 2 per cent 
elution with the mean amount 3 4 cc The i*ange was from 
® 5 cc to 10 cc of the 2 per cent solution 

The majority of the cocaine users, 11, favored the 10 per 
^nt solution with a mean amoimt of 2 4 cc The range was 
from 0 5 cc to 5 cc One 20 per cent user recorded 5 cc as 
maximum amount used 

fri the 1940 survey cocaine was also piefeiued, the vote 
"as 45 for cocaine as against 17 for pontocaine No figures 
"'em given on the basis of a breakdown according to the 
®ode of application 

Routine questioning for sensitivity to cocame, pontocaine, 
eovocaine, etc 41 loutmely questioned patients as to pie- 
vious reactions and 23 did not 

Rremedication loutme 

The most commonly mentioned drug was the barbiturate 
aembutal Only 10 did not recommend the routine use of a 
barbiturate A fe^\ did not use moi-phine The most favoi ed 
routine was nembutal, gi 1^3, two hours before opeiation, 
morphine sulfate, gi 1/6, and ati opine sulfate, gi 1/150, 
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one hour befoie opeiation In the 1940 survey morphine was 
the most commonly used diug snd 21 did not use baibituiates 

Technique of anesthesia foi esophagoscopy 

Some 40 diffeient answeis weie tabulated, langing fiom 
no anesthesia to swallowing, gaigling, spiaying oi applica¬ 
tion with as much as 2 cc of 20 pei cent cocaine, oi 6 cc of 
2 pel cent pontocaine, to “GOE in 60 pei cent of cases ” 

Combined topical anesthesia and intiavenous pentothal 
with 01 without cuiaie received occasional mention 

Status of geneial oi intiavenous anesthesia 

Fouiteen did not use it Twelve used pentothal sodium 
alone Thu teen used pentothal and cuiaie and of these, six 
mentioned pieliminary topical anesthesia Twelve used etliei 
01 gas-oxygen-ethei In geneial, it was consideied indicated 
in foieign body woik in childien and in anatomically difhcult 
01 unusual cases It is used occasionally foi esophagoscopy 
01 direct laiyngoacopy and less often foi bionchoscopy 


CASE REPORTS 


The following seven case lepoits include one death and six 
minoi reactions, thiee of these exhibiting alleigic manifesta¬ 
tions The same preoperative xoutine was followed for all, 
namely nembutal, 1^ gi , the night befoie and two hours 
befoie operation, and moiphme sulfate, gi 1/6, and atiopine, 
gr 1/160, one houi before operation It was also routine, 
dating fi*om the thud case, that one diop of 2 per cent pon¬ 
tocaine be placed behind the lowei lip the morning of opera¬ 
tion The anesthetic technique was the same used at this one 
institution since the tenure of the author began in April 
1946, it consisted of spiaying the soft palate, phaiynx and 
aditus laiyngis mainly with 2 pei cent pontocaine spiay The 
amount used was at the time loughly gauged to be a maximum 
of 2 cc m the more difficult cases 


In letiospect, I am under the impiession that amounts of 
4 cc 01 moie may have been used This will be discussed 
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below undei comments Following the pontocaine spiay, 1 cc 
of 10 per cent cocaine was instilled into the laiynx under 
oinror visualization using a syiinge and a laryngeal cannula 
Anesthesia was not earned out, oi was incomplete in certain 
cases as noted in the specific case lepoits In one instance a 
reaction occuired aftei pontocaine spiay and befoie cocaine 
could be used All cases lepiesenting toxic reactions occuired 
Within a peiiod of thiee months, the last occur i mg Oct 31, 
1946 Two allergic reactions to pontocaine have occuiied 
since this date 


Case 1 Miss A, M A. had been bronchoscoped by the same phj siclan 
“Ipril 2 1946 without untoward Incident On Aug 6 1946 this patient 
wine into the clinic with routine preparation She was apprehenmve 
perturbed about possible damage to expensive bridge work 
operator was having difficulty exposing the epiglottis when the patient 
suddenly became rigid and exhibited mild twltchings of the lips hands 
ond toes The pulse and respiration were of good quality throughout 
rupiis were not dilated No cyanosis or skin pallor developed After 
several minutes all twitchings ceased and no further manipulation was 
uempted No specific treatment was necessary 


Case 2 Mr J L P came In with routine preparation Aug 8 1946 
twin use of pontocaine spray and before any cocaine ® 

the patient seemed unable to grasp his tongue He tried several 
“mes ugijjg jjjg developed a toffic spasm of the 

fight upper extremity, foUowed by clonic convulsions of the face and al 
four extremities There were no psychical phenomena Respirations and 
pulse were of good quality pupils undllated and there was no oyu"®®'® 
r pallor After a minute the patient relaxed and was returned to t 
"Without operation or special therapy 

Cases Mr N N P came In for bronchoscopy 15 1946 He was 

oheertul and rational to the instant of reacUon tech 

on and anesthesia were routine as to amounts of drug the 

^«ue As the last of the cocaine was dropped lew 

patient had difficulty holding on to his tongue He 
uud attempted to rise from his chair but fell back 

violent generalized convulsions ttemnt was made 

pulse could not be obtained at the w^st. veins were 

„ sodium amytal Into an antecublt^ vein ..q adrenalin 

'ullapsed and the arms In violent motion One cc of 1 1 000 adrenalin 

^ Injected into the heart the patient placed on ^ annaratus with 
^gen started pending the arrival of a and arti 

^slthe pressure oxygen bag and mask This time after 

flulal respiration was maintained for a considerable len^^ to L due 
heart could no longer be heard to beat Heath appeare^o be due 
o respiratory and cardiac failure It was not determined which appeare 
0 fall first Autopsy showed no cause of death 

Case J Mr J S renorted to the clinic for bronchoscopy Oct IS 1946 
^reoperaUve medlcaUorand anesthesia were routine After bronchos 
fopy had been completed uneventfully the patient sat up and developed 
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stertorous respirations vs 1th slight cyanosis and thready pulse Mild 
clonic twltchlngs of the extremities were noted Sodium amytal In a 
dose of 3% gr was slowly administered Intravenously as oxygen was 
given by nasal catheter Pulse, color and respirations returned to nor 
mal within a few minutes 

Case 5 Mr L B O had been previously bronchoscoped five times 
using the same drugs and technique On Oct 31, 1946, he came In and 
examination of the record shows no notation as to whether the mucous 
membrane test was positive or not After the patient was placed on the 
table a macular rash was noted on the chest and upper extremities and 
there was slight twitching at the angles of the mouth Pulse and 
respiration were of good quality throughout TAVltchings ceased on 
administration of sodium amytal No operation was performed This 
would appear to be a drug reaction of allergic character 

Case 6 Mr C C came to the clinic In a stupor. May 6, 1947 Pre¬ 
operative medication was routine Pulse (rate 100), respirations, and 
skin color were normal Both axilla were reddened and appeared mot 
tied The mucosa behind the lower lip was reddened Bronchoscopy 
was then performed uneventfully without topical anesthesia This Is 
definitely a case of pontocaine allergy 

Case 7 Mr X came Into the clinic for a bronchogram Before anes 
thesia was started, the mucosa behind the lower lip was not checked 
After one squirt of 2 per cent pontocaine on the soft palate the patients 
eyes rolled up and he appeared about to faint The lower lip was pulled 
back, disclosing a markedly reddened mucosa The patient volunteered 
the Information that this area was “burning” Sodium amytal was given 
Intravenously and 16 minutes later anesthesia was cautiously resumed 
using cocaine alone, without Incident This again, is without doubt a 
case of pontocaine allergy 

Three of the reactions aie evidently due to pontocaine 
alone As pontocaine and cocaine weie both used in the oth- 
eis, the causative drug cannot be identified Two of the leac- 
tions weie due to pi oven pontocaine allergy and one to a 
diug allergy, piobably pontocaine 


COMMENT 

In view of the preceding mateiial gleaned fiom the litera- 
tuie, and in the light of the recent suivey and my expeiience, 
the drugs and technique used foi topical anesthesia weie 
modified or changed From oui results, I concluded that we 
had an efficient anesthesia in pontocaine spiay combined with 
cocaine intralaiyngeal instillation, however, I lealized that 
we did not have a safe anesthesia and it is in this legaid that 
my inteiest in topical anesthesia was developed My aim was 
to find the least amount of the most reasonably dilute solution 
of the least toxic diug compatible with efficient topical anes¬ 
thesia foi endoscopy 
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From April, 1946, to Maich, 1949, 3,609 anesthesias foi 
endoscopic piocedures, laryngeal cauteries, bionchogiams, 
etc., were earned out In the fust 2,715 cases we used 2 pei 
cent pontocaine spiay followed by 10 per cent cocaine (1 cc ) 
instillation It had been oui practice to spiay the aditus 
laryngis until the patient could be seen to inhale and exhale 
spray vapoi, indicating relaxation of the protective phai'yn- 
geal and aditus reflexes Then 1 cc of 10 per cent cocaine 
was instdled into the larynx fractionally in a speed depending 
on the tolerance of the patient The number of spray bursts 
in an average case was counted and on repeating the pioce- 
dure m a measuinng glass I estimated that we were usmg 
n maximum of 2 cc of 2 per cent pontocaine as a spray 

As the senes of reactions developed from August to Octo- 
1946, the spray was used more cautiously Our patients 
Were instructed not to swallow during the spi*aymg, but to 
inhale the vapor and to expectorate at the conclusion of each 
sorieS pf spray bursts Less compression on the atomizer 
bulb was used in order to reduce the amount of solution deliv- 
ered This served to prolong the procedure and to slow the 
absorption to allow detoxiflcation to take place, and also made 
fte most of each drop of solution The interval between the 
spray and the laryngeal instillation was lengthened, usuallj 
bj spraymg one patient, then spraymg a second patient, and 
ften returning to the fiist foi the laryngeal instillation 
la the meantime, a semes of 299 anesthesias was i un by the 
authoi using the cioss-action applicators m the pjiiform 
sinuses apd followed this with the lai-jmgeal instillation Ten 
P®! cent cocaine was used throughout One diam of cocaine 
''ns used to dip the cotton wuapped applicators mto, the 
cotton vas squeezed out and held m each pjTiform sinus one 
•ninute foi two applications Then 1 cc of 10 pei cent cocaine 
''as instilled into the larynx fractionally A total of o cc of 
10 pei cent cocaine was used, wdrich amounts to 0 o6 gm (8 3d 
^) The safe dose as i ecommended bv the Ma\ er Committee 
0l gm (1 5 gr ) 

This teclmique gave satisfactory anesthesia m the average 
case, but, in comparison with the spray technique, was found 
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wanting in seveial iaspects In the fiist place, it is more dis- 
agieeable to the patient, especially the initiate Deep phaiyn- 
geal contact is made fiom the start and held foi one minute 
It takes a consideiable amount of coopeiative effort on the 
pait of the patient Second, it is tiying on the anesthetist 
and much vocal peisuasive effoit is lequiied with a good pei- 
centage of patients Occasionally an muied patient piefeis 
this method because "the effect weais off soonei ” Thud, the 
total amount of diug employed is much moie than in the 
spiay technique Tiue, not all the diug is available for 
absoiption, but similaily, m the spiay technique, a poition of 
the amount used is exhaled as visible vapoi and a poition 
expectoiated The total amount of diug used must be consid- 
exed in eithei case In oui expel lence, it was necessaiy to 
instill additional anesthetic agent on the table with the pyii- 
foim technique moie often than with the spiay technique 
Jackson and McReynolds'- aie also of the conviction that the 
spiay IS prefeiable foi two leasons fiist, it is much less dis- 
agieeable, second, it is moie efficacious The pyiifoim tech¬ 
nique was, theiefoie, abandoned 


Impiovement in the spiay technique was then sought To 
deteimine the exact amount of diug made available foi 
absoiption in the aveiage efficiently anesthetized case was the 
next step Six atomizeis weie used thiee had new bulbs and 
thiee had bulbs which had alieady been in use foi variable 
peiiods of time A lay membei of the clinic peisonnel was 
asked to compiess the bulb evenly and count the numbei of 
squats needed to fill a measuiing glass to the two diams 
maik The lesults aie tabulated below 


Atomizer No 1 —New bulb 
Atomizer No 2 —New bulb 
Atomizer No 3—New bulb 
Atomizer No 4 —Old bulb 
Atomizer No 5—Old bulb 
Atomizer No 6 —Old bulb 


64 bursts 
86 bursts 
93 bursts 
80 bursts 
120 bursts 
163 bursts 


It would appeal that this method of estimating the amounts 
of spiay solution is highly inaccuiate 
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B}' tiial and compaiison, a 2 per cent cocaine spiay fol¬ 
lowed by the instillation of 2 cc of 5 pei cent cocaine (1 cc 
of 10 per cent cocaine was used initially) became the tieat- 
ment of choice In all, 594 cases were done with this tech¬ 
nique to date By caieful attention to minutiae satisfactoiw 
relaxation of the phai'j’ngeal and aditus lai*yngis leflexes in 
the a\erage patient with 2 cc of 2 pei cent cocaine spiav 
was obtamed 

The amount used has been checked by filhng the atomizei 
with a measured amount of solution, then, after each spiai- 
in&i the amount remaining is accurately measured In this 
waj I know exactly how much cocaine has been made a\ail- 
able for absorption in over 100 cases to date These figuies 
also show that adequate relaxation can be obtained with 2 cc 
of 2 per cent cocaine in the average patient The average 
amount was 2 3 cc for all cases 

In lookmg back to the period when the senes of reactions 
was takmg place, frequently as much as 4 cc of 2 per cent 
pontocaine and often a larger amount was used, for I was 
then less cautious 

The following details of techmque are considered impor¬ 
tant Only four to six weak bursts are directed agamst the 
Postenor pharyngeal wall The atomizer tip is then angled to 
10 or 90 degrees, dependmg upon the position of the epiglottis 
^nth the tongue held With miiroi control, subsequent weak 
bursts are directed mto the aditus, avoiding direct contact of 
the atomizer tip with the posterior surface of the epiglottis 
and pharynx As the reflexes relax, the glottis comes easily 
into view and the spiaj is discontinued In apprehensive, 
sensitr\e patients as much as 3 or 4 cc will be needed for 
I'elaxation The advantage of using a solution as dilute as 
2 per cent is that even in refractorj' cases, the total amount 
of cocame base is less than if solutions of 4 to 10 per cent are 
used Occasionallj a patient will aUow direct instillation with 
little prehminarj' sprajnng, but the active pharjngeal reflex 
maj make adequate exposure of the glottis difficult on the 
table 
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We have found that 2 cc of 5 pei cent cocaine instilled into 
the laiynx diop by diop, avoiding, especially eaily, diiect con¬ 
tact of the laiyngeal cannula with the epiglottis will allow at 
least the last 0 6 cc of solution to be instilled with no oi with 
a minimum of coughing oi lestiaimng effoit on the pait of 
the patient 

By means of this teclmique veiy satisfactoiy anesthesia 
with a total of 0 16 gm (2 34 gi ) of cocaine was obtained 
In the occasional case m which as much as 4 cc of 2 per cent 
cocaine spiay is needed, the total dose then becomes 0 2 gm 
(S gi ) of cocaine With the pyiifoim technique we used 0 56 
gm An ideal atomizei foi phaiyngeal spiaying would be one 
of 4 cc capacity with 0 5 cc niai kings 

I feel that I have appioached the safe dose lecommended 
by the Mayei Committee without saciificing efficiency The 
total amount of diug used, which is the detei mining factoi in 
safety, has been held to a minimum by using dilute solutions 
and by attention to minutiae of technique, making eveiy diop 
count In spiaying the phaiynx and in instilling into the 
laiynx, fiactional application is followed, the slowei the safei 

SUMMARY 

1 The conti oiling factoi s in the development of toxic leac- 
tions aie total dosage of diug and the length of time con¬ 
sumed in applying that dose Safety can best be attained by 
using the least amount of the most dilute solution of the least 
toxic diug compatible with efficient anesthesia 

3 Cocaine is the diug of choice Pontocame has acquiied 
a ceitain populaiity It was ostensibly developed in the 
seaich foi a less toxic substitute foi cocaine Pontocame is, 
howevei, moie toxic than cocaine, a moie active alleigen, an 
more locally nutating It is cheapei than cocaine ^ The 
majoiity of endoscopists still lely upon cocaine for efhcien 
action wheie efficiency counts, namely, foz duect application 
to the laiynx and tiacheobionchial tiee 
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S A proceduie has been pxesented which in my cases most 
nearly approaches the ideal for topical anesthesia It is not 
essentially new, but is as yet not populai thiough lack of 
appreciation of the minutiae involved 

i Armamentarium and a proceduie foi handhng of the 
tovic reaction aie recorded 
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aureomycin in penicillin-resistant acute 

OTITIS MEDIA 

Mark Thumim, M D , 

Middletown, Conn 


he etiological oiganism of acute otitis media is almost 
3 ways sensitive to penicillin The raiity of smgical mastoid- 
''s or chionic puiulent otitis media in lecent yeais is evidence 
^his Because penicillin is effective, most men incise the 
^Panic membiane and follow it with mtnamusculai peni- 
routinely, however, on occasion one sees a case in winch 
Penicillin is not effective In such a case, culture of the dis- 
f should be made and sensitivity to the vaiious anti- 
lotics determined In those cases in which the organism is 
sensitive to aureomycin, it should be given 


CASE REPORT 

acuto^ Patient, a 15-year old white girl reported on 1 March 19 ith an 
media A myiingotomy was done and 300,000 units of pro 
■'vlth 2 per cent aluminum monostearate was given intra 
21 ‘>0 oo ^ This was followed by similar doses of pencillin on March 
and'nii'^ 25 28 29 and 31 On each of these days the ear -a as examined 
On of the drum was seen The discharge remained profuse 

I'Ve d ^ ^ laboratory* reported that culture from discharge collected 
coacid ^ before showed hemolytic staphylococcus aureus (mannitol and 
of a*positive) and that It was resistant to greater than four tenths 
of nn ^ penicillin per cc but was sensitive to less than 1 micrograni 
dose P®^ ee April 2 the patient began to take aureonijcin oni 

of bOO mg followed at four hour Intervals with doses of -50 mg 
the (Patient weighs 122 pounds or 55 kilo ) The next da\ 

char„^® procedure was followed April I she was examined and dis 
'Van still profuse pulsation of the drum still present The dose 

April bicreased to 500 mg every four hours On the following daj 
shott-o I ^bere was a decrease in discharge and on April 6 the canal 
■ -rery slight moisture and there was no pulsation of the drum 

are due Dr C E. ilcLeod for the laboratory work 
‘’“blltoH®This ms received in lairyneoscope OfHce and accepted tor 
^tion June n 1S49 
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Uuo to tlio iiuuHOii, inedtcatloiL was (llucontinuud for three days When 
the molBturo porBlatod, auiooinycln, 250 mg, was given every four hours 
and when examined after 18 houra the canal was absolutely dry 


DISCUSSION 

Befoie the days of penicillin and the sulfonamides, an 
acute otitis media which was going on to lesolution would 
diain foi fiom 10 days to tluee weeks, howevei, the pulsation 
of the dium, which is a sign of the seventy of the inflamma- 
toiy lesion, would subside in the fiist three oi foui days and 
the dischaige would giadually but definitely lessen aftei the 
fust week In this patient at the end of two weeks theie weie 
no signs of abatement, and within thiee days aftei the begin¬ 
ning of auieomycin theiapy (a low dosage the fiist two days), 
the lesion icsolvcd itself Consideiing the above, I believe the 
aiueomycm was specific and not coincidental with a spon¬ 
taneous cuie 


COMMENT 

Since the numbei of aises of otitis media that aie lesistaiit 
to penicillin aie few, 1 feel justified in lepoiting one case 
Cultuie fiom cases clinically lesistant to penicillin, deteimina- 
tion of sensitivity to auieomycin and specific tieatment of 
ameomyciii-sensitive cases should coiioboiate my findings 



epicerebellar subdural hygroma *t 

Carl Stamm, M D , 

Philadelphia, Pa 


The name “subdural hygroma” was suggested in 1932 by 
W Dandy to emphasize the basic feature common to all sub¬ 
dural collections of fluids without legard to then etiology 

The first observation of such a subdural lesion was made 
by C H Mayo in 1894 He saw a 12-yeai-old boy who had 
hemiplegia and stupor after a head injury Mayo called the 
released subdural fluid “braincyst ” In 1922, E Payr gave a 
classical description of observations made during the fiist 
World War He stated that a sudden ti-aumatic lupture of the 
arachnoid is the most common cause foi the development of 
collections in the subdural space He also found subdura 
collections of fluid m head injuries without a rent in the arach- 
''eid He observed three soldiers with tangential head wounds 
which presented adjacent to the aiea of the scalp injuiy, sub¬ 
dural secretions which Payi called “meningitis serosa ciicum- 
acripta traumatica ” He believed that the traumatic pi essure 
Irom outside was th^ mam factor responsible for the develop- 
•^cut of those subdural lesions 


Streit proved by his expel iments that lateral pressuie leads 
u the same reaction in primary inflammatory lesions sue as 
extradural abscess or lateral smus thrombosis after mas¬ 
toiditis The subdural space has poor capacity for absorbing 
transudates or exudates It does, however, resemble the pleu- 
‘■al and peritoneal cavities in the readiness with which it 


at the Medical staff Meeting on March 22 1919 

the Department of Neurosurgerj and Oto-Rhlno-Lar> ntoloff> 

Jewish Hospital Philadelphia Pa 

Pu^f/tora Note This ms recelted In Laryngoscope Office and accepted for 
“Nation Juntj 15 194 m 
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foims adhesions, the “non curtain” against invadeis These 
leatures are also expiessed by designations such as piotective 
or sympathetic pachymeningitis ciicumscnpta (H Brunner) 

Naftzigei was the fiist American neurosuigeon who pub¬ 
lished his experiences in subduial collections of fluids (1924) 
Similai publications followed by Iia Cohen, Walsh, Sheldon, 
M Scott, DaCosta, Adson and Wycis Duiing the second 
Woild Wai, Adam McConnell and his gioup, in England, 
lepoited on then wai obseivations This study included the 
laigest numbei of cases observed by any gioup of examineis 
In 1945, H Wycis, giving an account on seven peisonal obsei¬ 
vations, made a detailed analysis of the 99 cases leported so 
fai in the literature In 33 cases he was able to enumeiate 
the clinical symptoms observed Seveie headache was the most 
common complaint, occun mg'twice as often as all the othei 
symptoms dizziness, imtability, loss of memory, lestlessness, 
aphasia, hemipaiesis and hemiplegia, as well as drowsiness, 
semicoma and stupoi were also noted 


It IS inteiesting that Menidie’s symptoms weie not pi emi¬ 
nent in the leported cases The following two cases obseived 
at the Jewish Hospital aie, theiefore, of paiticulai mteiest 


Case 1 A 3, a female, white, 39 years old, was admitted on Oct 10, 
1946, to the medical ward for observation because of dizziness The 
patient was discharged on Oct 18, 1946, after a general check up had not 
revealed evidence of an organic lesion She was readmitted five weeks 
later, on Nov 26, 1946, to Dr M Scott’s neurosurgical service with the 
diagnosis “MdnlSre’s disease ” Her chief complaint at that time was 
vertigo, nausea vomiting buzzing in left ear sensation of pressure in 
occiput and occasional slight headache This began five months before 
admission, with dizziness and "funny” feeling In her occiput Severe vora 
Itlng began two weeks before readmission and dizziness and nausea were 
worse whenever she turned her head to the left 


Physical Examination Tenderness of left occiput to pressure slightly 
swaying gait to the left, spontaneous horizontal nystagmus to loit, 
decreased corneal reflex, left, tuning fork laterallzed to left ear, mud 
degree of hearing loss left (10 per cent), slightly Increased patellar 
reflex, left, finger nose test poor, left, slight adladochokinesis, left, laoo 
ratory and Roentgen studies were negative 


A cerebellar tumor was suspected and a suioccipital craniotomy wis 
performed on Nov 29, 1946 (surgeon Dr M Scott) 'The exposed le 
cerebellar dura appeared markedly distended An Incision made In 
dura released one and one-half ounces of clei^ -beiiar 

cerebellar or cerebellopontine angle tumor was found Biopsy of cere 
tissue revealed degenerative changes of the Purklnje s cells 
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The patient complained of 
lion, however wao operation, fttndoscopic examma- 

■’4 194 h Motive She was discharged from the hospital on 

oporatlve svmnt^rnf^t'^®*' “Peration in good condition The pre- 
dhappeared. ^ dizz^ess.^adlodochoklnesis and swaying gait had 


^ midd^aged tvoman developed Menieie-Iike 
oms ovei a period of five months At the time of her 
adm ^ uo 01 game changes. couI_d be found On le- 

weeks latei, defimte nemological signs mdi- 
the Piessuie upon the bram stem, including 

otom ®^C6iebellum, weie observed A suboccipital ciam- 

cereh^ll^^ 1 ^ subdural hjgroma of the left 

reen ^ ^ bemispheie was leleased The patient made a good 


basis for this hygroma was not demonstiated 
This iii^^ trauma or mastoid infection could be obtained 
jj ’ be an example of Dandy's idiopathrc subdmal 

^ imbalance of proper secietion and 
option of the ceiebrospmal fluid 


Case 2 j T i,.,. 

to the wntPTJ i^hite female 36 years old married nurse was admitted 
Hosn t I on ^ns 25, 194S She was in the Valley Forge 

service ln^\ * ^isht months under obsertation and d scharged from 
and migraiTi diagnosis of ‘ Mdn 6 es svndrome 

*ith episort ^ Her present illness began three vears before In 1945 
nausea and loss of balance Spells re urned 
^tniclatin^ti^^^i®'^ ^ short time and were preceded or accompan ed b\ 
*iie left eveh ?i ating from the occiput to the lefi temple and 

^or^e. Her ^ i past three months the condition bad become 

iitjonmia^ ''^oisht decreased 30 pounds and she suffered from te\ere 


In i93y 

Pital becauc mastoid was operated upon at Womens College Hes 

Previously chronic ear inlection the onset of which started 13 years 
ligated. Dm) nfter the mastoid surger\ the jugular lein was 

mage from left ear stopped and the mastoid wound closed 

PPtient!*^'’'^^'^“'""ml‘o« revealed a thin pale irritable but cooperate e 
"mibined d ^ healed left mastoid scar and slight degree of 

^ttion Tuning fork was lateralized to le»t. Bone con 

^^ntaneoii There was a normal excitability of both labyinths 

€rved p horizontal nystagmus to left (first degree) could be 

Pntieui fpii unsteady swaying to the left. Romberg was positi'e 

'^‘'i hot ch Turning head to right left backward or forward 

^ere ei>n,p tendency of swaving to the same (left) s'de There 

1 f miimlochokinesis left slightly increased triceps and patellar 
sJa reflpT ^*mht hypesthesia of the entire left side and no abdominal 
mte ( 1 - ®^ Laboratory tests revealed increased iiedinientation 

“* 3nd 31 respectneU) otUe-vM^e nesati\e nndinss Spinal punc 
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ture showed normal pressure, clear lluld, normal chemistry Pneumo 
encephalogrtmi demonstrated minimal degree of dilatation of the cortical 
subarachnoid pathways 


inllammatory cerebellar lesion was suspected and on Sept 
I, 19'IS, 1 performed a postauricular left cranlotomj Boue co\ering cere¬ 
bellum and temporal lobe was very sclerotic and hemorrhagic The dura 
was markedly distended and reddened Sigmoid sinus was collapsed A 
large not of distended veins covered the cerebellar and temporal dura 
A vein mossing Trautmaun's triang e was ilirombosed The thrombus 
was removed and in front of this area the dura was punctured About 
8 cc of turbid xanthochromic fluid were withdrawn, until the dura col 
lapsed and presented regular pulsation 


The fluid withdrawn at operation did not coutatu any organisms His 
tologlcal Investigation revealed polymorphonuclear leucocytes, occasional 
lymphocytes and fibrin 


Pohtopciattvt, couist was rather stormy, headaches persisted for the 
first three weeks, but they lost the pouudlug and boring character For 
the first week the patient complained of air hunger and weakness of the 
left leg Three blood transfusions were given In the fourth week she 
developed a purpura of the lower legs Prothrombin and capillary fragll 
Ity (Rumpel and Leed) testa were negative Minimal degree of jaundice 
was present The patleut was discharged from the hospital on OcL 2, 
19-18, four weeks after the operation She was seen by the writer in his 
office for the next two mouths and was discharged in February, 19-19 
Her gait was normal again, dizziness bad disappeared, occasional slight 
headaches recurred, area of exposed dum was still tender to pressure at 
the time of her last visit Patient was advised to return after several 
mouths for a check up and a possible plastic repair of the postauricular 
tender areas 


Comme)it Heie, also, a middle-aged woman piesented 
Menieie-like symptoms The histoiy, howevei, was moie com¬ 
plicated A left-sided chiomcally dischaiging eai had to be 
opeiated upon 11 yeais ago (1937) A week aftei mastoidec¬ 
tomy the thiombosed sigmoid sinus was exposed and the jugu- 
lai vein ligated Eight yeais later (1945), Memlrifoim 
attacks with seveie hemiciama occuiied They lecuried more 
often the fiist yeai (1946) and incapacitated the patient for 


woik 

At the time of admission, the patient piesented definite 
clinical findings chaiacteuzed by incoordination of postme 
and motility Rombeig test levealed a tendency to fall to tlie 
left, the gait was swaying to the left, adiadochokinesis, hypei- 
metua and dysmetiia weie piesent on the left side Rotatoiy- 
hoiizontal nystagmus to the left of fiist degree oould 
obseived These phenomena pioved at least a topogiapiucai 
diagnosis, namely, a physiopathology of the left hemicere- 

bellum 
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\Vhich anatomical changes were responsible for these hypo- 
functional reactions of the left cerebellum was our next prob¬ 
lem. There weie several possible lesions 1 Degenerative, 
due to unpaired blood supply, 2 space taking a arachnoid¬ 
itis adhesive serosa, h frontal lobe tumoi, c extiaceiebellar 
mflaminatory lesion 

1 Our first thought focused to possible degeneiative changes 
uf the cerebellar centers due to lack of proper blood supply 
The otological literature recites a number of examples where 
cerebral accidents occurred after the ligature of the jugular 
'em in sinus thrombosis (Linser, Bruns, Stolz, Ruttin, Ur- 
antschitsch) M Eisner and D Myers called attention espe¬ 
cially to the vulnerability of the left sinus and the left jugular 
'em, they found that in 75 per cent of then observations on 
Putients, the diameter was much smaller than that of the 
^Sht side 

In the beginning we were inclined to favor a degenerative 
ehology because of the negative laboratory findings The 
severe headache, however, increased tendon reflexes and hyp- 
csthesia of the left side pointed to a space taking lesion which 
^uld be 2 arachnoiditis adhesive serosa (Oppenheim, Pette, 
uezek and Krause) of the cistema lateralis, a condition 
u Served and described by Barony in several cases after extra- 
aural abscess and lateral sinus thrombosis, in tuberculosis and 
In some textbooks this specific arachnoiditis is called 
Barany’s symptom complex.” Recently L Fleischmann re- 
Parted a classical case observed years after a healed radical 
'“ostoidectomy It resembles the chnical manifestations of a 
pontocerebellar tumor The common feature is complete deaf- 
aoss, and a nonreactive homolateral labyrinth is seen in both, 
a choked disc and a high spinal pressure are often seen in 
Barany's disease” Those phenomena were not observed in 

““f patient 

/ A tumor of the right frontal lobe could elicit pseudo- 
icniere syndiomes as seen in our patient The frontal lobe 
^ends impulses to the contralateral cerebellai centers via the 
Ifontopontme sjstem and the middle cerebellai peduncle A 
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tumol can impair those impulses and consequently the cpie- 
bellum dependent on them (E A Spiegel) Roentgen studies, 
including pneumoencephalogiam, excluded neoplasms Thus 
“pel exclusionem,” oui conclusion was > ’ 

) 

4 An extiaceiebellar inflammatory lesion I contacted Di 
Emily L VanLoon, who did. the mastoid opeiatiomm 1937, 
she gave me valuable information on hei obseivations piade at 
that time She infoimed me that a thiombosis of the lowei 
poition of the sigmoid sinus was found, that the septic tem- 
peiatuie diopped to normal aftei the Iigatuie of the jugular 
vein, that the exciuciating headaches of which the patient had 
complained befoie the operation weie still noticed a long time 
aftei the patient was dischaiged fiom the hospital This 
report gave use to a new question “Was the sinus thiombo¬ 
sis the only otitic complication at that time’” A meningitis 
seiosa often occurs sinjultaneously with smus thiombosis, 
especially m chiidien and young adults (H Biunnei) L Hay- 
man could prove the incidence of a pachymeningitis intema 
after sinus thrombosis had beqn provoked in experimental 
studies The meningitis seiosa may resolve spontaneously, 
may localize with formation of adhesions (pachymenmgitis 
seiosa interna circumscripta) or may progress, causing a sub¬ 
dural empyema (Pieysing) It is possible that the infection 
weqt through all these stages in our case The tuibid fluid 
withdrawn from the subdural space contained many leuco¬ 
cytes, but no organisms Apparently immune biological forces 
had in time overcome the virulence of the infection, had ab¬ 
sorbed a portion of the cystic content and left behind what 
we may call another variety of a “subdural hygroma ” Wlnle 
this IS probably the sequence of events, it is not possible to 
exclude the independent occurrence of this lesion seven to 
eight years later, in 1945, when the patient’s severe complaints 
began A dura exposed by a previous mastoid operation can 
be very sensitive to reinfection, especially in the presence of 
marked sclerosis of the temporal bone, indicative of lecuiient 
otitis media > 
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SUMMARY 

1 A histoiical leview of "subduial hygioma” is given 

2 Two cases of epiceiebellai subduial hygioma piesenting 
ilemeie-like syndiomes aie lepoiTed The etiologj’’ of the hist 
•^se IS unknown, it is piesumably an “idiopathic hygioma” 
(Dandy) In the othei case the hygioma developed appaiently 
from a pievious subduial empyema as a sequence of seveie 
inastid infection 

2 Both patients lecoveied 

-1 No leports of Menieiifoim syndiomes due to subduial 
hygioma weie found in the leviewed liteiatuie 
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RATIONAL TREATMENT OF TRACHEAL FOREIGN 
BODY WITH CASE REPORT* 

Harold M Cutler, M D , 

St Louis, Mo 

Fiequently, in the field of endoscopy the question of diag¬ 
nosis IS perplexing, while the treatment may be obvious 
Theie aie times when the diagnosis is lathei obvious and the 
tieatment a bit peiplexiiig Metallic foreign bodies lend them¬ 
selves to adequate ladiogiaphic visualization The diagnosis, 
in these cases, is lathei obvious 

The incidence of open safety pins in the tiacheobionchial 
tiee 13 extiemely low Noriis, in a lecent lepoit of 260 foi- 
eign bodies coveiing a peiiod of five years at Chevalier Jack- 
son Bi onchoscopic Clinic, leports one open safety pin in a 
child of two yeais The incidence of othei pointed metallic 
objects is also low as compaied with the vegetal and non- 
metallic foieign bodies 

The delay in diagnosis oi even suspicion of a foieign body 
13 gieatei with the nonobstiucting type It will vary fiom a 
few houis to many yeais As in the case to be lepoited, 
symptoms aie inteimittent and may lead to a diagnosis of 
seveie lespiratoiy infection oi pneumonia and tieatment be 
instituted Once suspicion of a foieign body is aroused oi a 
chance X-iay demonstiates it, uigency and emeigency ensues 
The paient can always recall that the child was playing with 
the same object oi something similai only a few houis before 

CASE REPORT 

h C , a iJO month-old white female wuu admitted to St Louis Chlldron's 
Hospital about 10 P M, Fob 11, 1910, with a history of apparent health 
until two days before, when she developed fever, cough, irritability anu 
anorexia The mother recalled seeing the child playing with a safety pm 
on the day of the onset of the symptoms The cough did not persist, out 

•ProHoiitoU as Caiidldato s Thesis to St Louis 1 ar Nose and Throat Club 
Udltor 8 Note This ms received In Laryngoscope Ofllco and accepted to 
I)nljilcatlon, Juno IS IfllO 



CUTLER TRACHEAL FOREIGN BODT 


1143 


. ® ®y™PtomB did until admission During the afternoon of admis 

on, the child was taken to her family physician and diagnosed as hav 
g pneumonia and given 300 000 units of procaine penicUlm in sesame 
tramuscularly This same diagnosis had been made on two or three 
hail the mother was dissatisfied this time The child 

Xrav taken to the station hospital Scott Field Ill where chest 

ti, the presence of an open safety pin in the neck She 

en referred to this hospital for treatment. 

^Fhmily history was noncontributory Past history was noncontributorj 
six m child had had measles and whooping cough at the age of 

‘incp ih f followed by virus pneumoma every one to two months 
month ti. treated by intramuscular penicillin At the age of sis 

by crvt child lost her voice suddenly one night. This was followed 
foice^^H^*^ facial grimaces Aphonia persisted for two days when the 
Tional/^^*^^^ * weaker and more hoarse type than pre- 

examination was essentially negatiye except for coarse breath 
Phi mi niolst rales throughout. Fluoroscopy showed an open safety 
In l^eeper points up in the trachea There was slight haziness 

mght upper lobe The mediastinum was in the midline 
the Report An open safety pin is visualized lying in the trachea at 
, 1 j thoracic vertebra ’ Admission laboratory work 

was count of 19 200 with a moderate shift to the left Urme 

COPT « negative Examination of the vocal cords by direct larynges 
and th 1 redness and thickening of the posterior ends of the cords 
bnj,, ® Interarytenold space The airway was adequate and the foreign 
“WJ was not visualized 

position of the foreign body the age of the child and 
Was d ^ points had to be brought through the glottic chink it 

•hron advisable to do a tracheotomy and remo\ e the foreign bodv 

ala am? fracheotomy wound under local 1 per cent procaine anesthe- 

Cpon ° ^“cc'fnnrths of a grain of sodium phenobarbital Intramuscularlj 
5 njnL°h^^^ trachea no evidence of the foreign body was seen A 
Ihe j. ^*^°*^®^°ncope was then passed through the tracheotomy wound to 
don Carina without the foreign body being seen The direc- 

I<Ientifl dronchoscope was then reversed and the spring of the pin was 
-Idst below the glottis This was grasped and removed without 
WoundP°Iat3 trailing A No 2 tracheotomy tube was inserted the 
Was partially closed with silk sutures to the skin and the patient 

urned to the ward in good condition. 

^ours later the tracheotomy tube was blocked off without evi 
Secons°^ *'®splratory distress The tube was removed the following day 
recelr ^ closure of the wound was made two davs later The child 
^nits a total dosage of crystalline penicillin intramuscularly 240 000 
Perinrt ^ streptomycin subcutaneously 600 000 units dally for a 

to 30 - 0 °^ seven days The admission temperature was 37 3° C It rose 
H ^ hours following the removal of the foreign body and then 
cd to normal where it has remained ei er since 
On ^^Dmgoscopy by means of a Flagg laryngoscope was carried out 
thlei ^ fourth postoperative day The cords were of normal color the 
Jo onlng and redness bad subsided but there was still some thickening 
tjjo^® •oterarytenold area The voice conUnued to improve and by the 
tae child was discharged from the hospital, on Feb 24 the ^oice 
w^ H Umbre Physical examination was enUrely normal the 

“f'd was healing well and no sequelae were anticipated 
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DISCUSSION , 

In this case we woio confioutcd with au open safety pm, 
point up, minus the Ivoepei The pioblcm of leinoviiig a dou¬ 
ble pointed object tluough the laiyjp'^“biought to iniiid iiianv 
possible complications The logical msfciument seemed to be 
a safety pin closei in oidei to diaw the points safely into the 
bionchoscope The lack of a keepei made the disengaging of 
the pin with its subsequent loss a possibility We felt that 
the laiyn\ would admit a 1 mm .liionchoscope and seveial 
minutes might be xequiied to accomplish the niaiieuvei of 
bunging the pm safely into the scope This would have had 
to be done with gieat caie to pi event damage to the ciicoid 
caitilage, with its possible lesultant stiictuie toimatioii 
Damage to the vocal coids was to be avoided Safety pnis 
aie also quite elusive In attempting to lemovc them in the 
tiacheobionchial tieo, one fiequcntly heais oi leads of them 
going tiom one bionchus to the othei 

In this case, the point seemed embedded m the legioii below 
the inteiaiylenoid space and well li\cd Radiogiaplnc studios 
demonstiated it extending fioni the fifth to the seventh cei- 
vical veitebiae It seemed logical to leniovc this tluough a 
tiaclieolomy opening as the most expedient and safest method 

An elective tiacheotomy is a simple, safe pioceduie The 
lesultmg seal is negligible A potentially dangeious foieign 
body liom the standpoint of manipulative tiaunia, damage to 
the ciicoid 01 vocal coids, ceitainly lends itself to a simple, 
safe tiaclieotomv with lemoval of tlie foieign body tluough 
the tiacliootomy wound 

Radiogiaplnc studies can be, and often aie, misleading 
Si/e and position of the toieigu body can be easily distoitec 
by the positioning of the tube in i elation to the pait to be 
examined and the lilm The (dm demonstiated a iathei^_laige' 
safety pm, lying low m the tiachea We expected to eiicoun ei 
the pm 111 the tiacheotomy opening When the pm was not 
seen m the wound, a 6 mm bionchoscope was passed to the 
legion of the caiina without visualuation of the foieign o } 
ft was then directed towaid the laiyiix, the pm visualueu 
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and removed \vith the points trailing The pin was small in 
size, as compared wth the expected size fiom the film It was 
corroded to the point of marked weakness in several areas 


Upon seeing the pin, the mother noted that it was not the 
pin the child had played with two days prioi to admission 
^le feel safe in assummg that this foreign body was present 
some 14 months Perhaps the keeper had separated because 
of corrosion and pressure and may have been coughed out 
The appearance of the vocal cords, the history of hoarseness 
irith return to noi*mal voice following i emoval of the foi eign 
seems to substantiate this belief 


^HTCtrospect, it is felt that an attempt at removal by bion- 
cnoscopy would have resulted in the fragmenting of the pm 
^•th subsequent lodging of poi'tions in the smaller bionchii 


SUMMARY 

^ A case of double-pointed foreign body (open safety pm 
*^nus keeper) of trachea is presented with removal 
^jough tracheotomy wound 

A Significant delay m diagnosis is postulated 

^ Radiographic studies may be misleading unless perfectly 

spotted 
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ABSCESSES OF THE RETROPHARYNGEAL SPACES 

IN ADULTS *f 

Morris Davidson, M D , 

St Louis, Mo 

Abscesses of the letiopharyngeal spaces occuriing in 
infants and children have hteially been reported by the hun¬ 
dreds In 1909, Vas* described 1,054 such abscesses in patients 
at Children’s Hospital m Budapest In contrast to the inci¬ 
dence in infants and children, their relatively infrequent 
occunence in adults is apparent fiom a leview of the liteia- 
ture Watson,= in 1903, piesented one in an adult that he had 
seen in his years of piactice and was able to find in the litera¬ 
ture only 16 pieviously reported for adults 

To date, a review of the liteiatuie reveals that 114 abscesses 
of the retropharyngeal spaces in adults have appealed in 
medical reports 

To these, I am adding six gathered from the records of 
Barnes Hospital in St Louis, Mo, from January, 1932, to 
January, 1943 In addition, I am including two I saw recently, 
both occurring within a period of six weeks 

Faier’ reported seven adults with abscesses in the retro- 
phar 3 mgeal spaces in 81,986 admissions to Barnes Hospital 
from December, 1914, to January, 1932, or once in 11,712 
admissions The present senes of six occurred in 69,956 adult 
admissions to Barnes Hospital from January, 1932, to Janu¬ 
ary, 1943, or one in 11,659 adult admissions 

’Submitted oa Candidate a Theala to the St Loula Ear Noae and Throat 

fProm the Department of Otolaryneoloffy Waahlng-ton Unlttralty School 
of Medicine St. Loula Mo 

Editor a Note Thla me received Jn Laryngoacope Office and accept 
publication June 1 lUfl 
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The ranty of this condition in adults as indicated by the 
paucity of chnical reports is not consistent with the records 
at Barnes Hospital, since 13 of the 122 cases occuried in this 
hospital alone 


HISTORICAL 

Hackenzie^ cites an abscess of the retiophaiyngeal space 
reported m the second century, A D, by Galen with spon¬ 
taneous rupture No mention was made whether or not this 
occurred m an adult 

The first to be reported in an adult was by Syme,^ in 1826 
This abscess occurred in a 35-year-old male and was probably 
the result of cervical canes The patient recovered when a 
®rge sequestrum was removed from the pharyngeal wound 


ANATOMY 

wntmgs of Grodinsky,®-* Holyoke,® Wemti-aub,'-''’ 
S auer^^-13 Proetz^'* have done much to refute the original 
' that the area behind the phaiynx was one space Some 
present-day texts persist in this viewpoint.®^'®'' 

It Would be redundant to recite m detail the anatomy of the 
retropharyngeal spaces as descnbed by the above authors A 
review of the anatomy of this area reveals four potential 
spaces behind the pharynx (see Fig 1) The following is a 
^sf account of these spaces 

^^^Vharyngedl Spaces These are paired and intramural, 
Separated in the midhne by a vertical, fibrous septum These 
spaces extend laterally to the neurovascular bundle of the 
^eck With the internal carotid artery as the most medial con- 
^ duent They extend above to the upper margin of the supe- 
"°r constnetor muscle, and below, the spaces terminate behind 
c cricoid cartilage 

^ostiisceral Space This potential space is limited behind 
' the perimysium of the prevertebral muscles and anteriorly 
^ the fascial layer investing the peripharyngeal space, the 
Postvisceral space expends laterally to the neurovascular bun- 
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MeJ. 


FIs 1 Diasrammatlc vla« • of mfUuastttuI SLCtloii of tliu Iioail ami neck 
lllustiatins rotiopimrynscal spacos (A) PcripliarynscaL space (B) Post- 
' Iscoral apace (C) Prcvertebral space 

•Draw Ins made bv Di Jose Bello of Buenos Vires Arsontlim 
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of the neck, superiorly, it ends medially at the tubercle of 
e arch of the atlas, below, it proceeds through the superior 
aperture of the thorax behind the esophagus into the postei lor 
mediastmum 

P>‘evertebral Space This potential space exists behind the 
Prevertebral fascia extending from the base of the skull to 
uie coccyx 

Weintiaub have recommended the elimination 
^ e term “retropharyngeal ” They prefer that the space 
to'^°th^ designated instead of grouping all of the spaces 


^^Grodinsky and Holyoke^ stiess the obvious impoitance of a 
orough knowledge of the fascia and fascial spaces in antici- 
Dg the loutes of spiead of infection and in planning 
incisions for diainage 

uit^^ ^o""evei, feels that splitting the ceivical fascia 

abil has resulted in oveilooking the remarkable 

1 y of the ceiwical fascia to produce walling off in the 
asence of anj^ inflammatoiy stimulus 

Dodes are found adheient to the outer coat of the 
each side and situated between the cupola of the 
has^ space and the internal caiotid ai-teiy Most'® 

fs indicated that these nodes dram the nose, sinuses, naso- 
arjTLx, Eustachian tube, middle ear, mastoids, pharynx, 
teeth and larynx 

states that these nodes atrophy aftei the fifth 
nod*^ and Goldstein'® believe the atrophy of these 

^^counts for the uncommon occunrence of abscesses in 

adults 


jj, thick, fibious bands separate the periphaiyngeal 

in^iB P^^^Pharyngeal space, and the tendency for abscesses 
g u retrophai’yngeal spiaces to gravitate downward may 
for the fact that spread of infection from the peri- 
ryngeal space to the parapharymgeal space has never been 

*^aported 
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PATHOLOGY 

A Simple peiiphaiyngeal abscess, Iglauei'= wntes, lesults 
fiom the bieakdown of infected lateial peiipharyngeal lymph 
nodes which aie m intimate topogiaphic i elation with the 
uppei portion of the peiiphaiyngeal space Infection fiom 
these nodes would tend to extend most likely into the peii- 
phaiyngeal space Fiom a study of the cases leviewed, one 
IS unable to gathei any definite statistics legaiding the inci¬ 
dence of involvement of the spaces behind the phaiynx It is 
assumed that the peiiphaiyngeal space is most often involved 
This statement is made, howevei, because of the gieatei 
accessibility of the peiiphaiyngeal nodes (Iglauei”) to infec¬ 
tion and injuiy 

Involvement of the preveitebial space occuis most fiequent- 
ly with involvement of the ceivical vertebiae fiom tubeicu- 
losis, injuiy with osteomyelitis, and syphilis 

Grodinsky" states that abscesses behind the pieveitebial 
fascia usually giavitate to lower levels along the muscles tak¬ 
ing oiigin fiom the vertebial column, and he states, further, 
that theie is veiy little tendency foi infection in this space to 
perfoiate thiough the pieveitebial fascia into the postvisceial 
space 

Weintraub^® and Giodinsky’^ have indicated that infection 
can spread from one space to anothei and with spread into 
the postvisceial space will lesult in invasion of the thorax 
with mediastinitis 

Fuistenberg=“ suggests that mediastinitis lesults from direct 
extension along fascial planes of the neck or by lymphogenous 
metastases 

Fiom a leview of the liteiatuie foi retiopharyngeal ab¬ 
scesses in adults it appeals that mediastinitis occurs mfie 
quently as an accompaniment of disease m these spaces 
only 10 instances were these abscesses complicated by me as 
tinitis 
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It has been stated that abscesses in the letiophaiyngeal 
spaces may result in spiead to the axilla and lateial chest, 
yet this complication is not noted in the i eview 

Id the formation of otogenic phaiyngeal abscesses, it is 
probable that the same disease piocess that causes the otitis 
Media and mastoiditis lesults in the destiuction and luptuie 
of the peiiphaiyngeal glands with lesultant abscess fomiation 

McKenzie,^^ Cunnmgham^- and Faiei*^ have enumeiated pos¬ 
sible methods by which otogenic phai*yngeal abscesses may be 
produced 

McKenzie 

^ By direct extension of purulent disease fiom middle eai 
through the petrous bone to the pharynx 

" By wandering of an extiaduial abscess of the middle 
cramal fossa to the tip of the petrous bone and then by 
the foramen laceium to the extracranial inferloi surface 
of that bone 

^ By direct extension of purulent disease from pneumatic 
Cells in the tympanomastoid osseous structures to the 
under surface of the occiput and then to the pharynx 

Pandering of an extiadural abscess of the postcranial 
fossa to the suboccipital region 

Cumnugham 

I Infection of a retropharyngeal lymph node 

*■ Direct extension forward of a middle ear suppuration 

^ Direct extension from a necrotic area in the mastoid 
process 

Exit of an extraduial abscess from the cranial cavity 

^ Secondary burrowing of a Bezold’s abscess 

Be concludes that in retropharyngeal abscess the eai war- 
^uts investigation in every case 
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Faiei 

1 Piopagation of infection by continuity of lesions of bone, 
labyunthine cellulitis, etc 

2 Piefoimed neive and vessel channels, and embiyonic 
atiuctuies 

3 Lymphatic pathways 
Venous pathways 

It IS likely that infection is intioduced when an abscess is 
the lesult of a foieign body The extent of involvement 
depends upon the depth of penetiation of the foieign body 

Abscesses of the letiophaiyngeal spaces in the cases le- 
viewed occuiied in 49 males and 23 females The leason foi 
this unusual fiequency m males is unknown 

ETIOLOGY 

Some confusion exists as to the most common etiologic 
factoi in abscesses of the letiophaiyiigoal spaces in adults 

Rimei believes that most abscesses in the letiophaiyngeal 
spaces aie due to acute uppei lespuatoiy infection Smith” 
feels that influenza with seveie nasophaiyngitis and ihmitis 
IS the most common cause 

Chiistieison"'' states that tubeiculosis of the cemcal veite- 
biae IS the most fiequently encounteied cause 

While seveial texts indicate foieign bodies as a common 
cause, Tuckei^" has indicated that a foieign body complicated 
by an abscess in the letiophaiyngeal spaces is laie 

Accoiding to Baiboui,” abscesses laiely occui in adults 
because of the immunity acquiied fiom fiequent subniaigma 
infections which childien have not acquiied 

In an unusual case lepoited by Kistlei,’® the patient devtl 
oped an abscess aftei a self-attempted passage of a stomac i 
tube to lelieve esophageal stenosis 
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In another unusual case reported by LaszIo,=® a patient 
eveloped an abscess after an injury to the back of his neck 
With fracture of the third cervical vertebra, resulting in osteo- 
myelihs of that vertebra 


heedy’“ hsts abscesses of the sphenoidal sinuses as one of 
e causes of abscesses of the retropharyngeal spaces, how¬ 
ever, the literature makes no mention of this condition as a 
predisposing factor 


For the total number of abscesses in the retropharyngeal 
spaces reported in the literature, 72 are attributed to some 
etiological factor 


Causative factors of abscesses in the retropharyngeal 
spaces 


rapper respiratory Infection— 
°‘*ri8 and maatolditls_ 

^“relgn bodies^.__ 

'^‘■ercuioaia of the spine _ 
TonalUectomy_ 

SyphlllB 


Traunia to pharyngeal wall_ 

^ to neck with osteomyelitis 
^“tal InfecUon_ 

®rnal oUUa with parotitis _ 


21 (37 60 ll, 67 74 71, 20, 26—3 
cases 3—2 cases 53 7, 46 82, 

83 3 Barnes Hospital 1 author) 

„28 (23 78 76 22 — 7 cases 18 — 2 

cases 39—2 cases 70 62 80 66— 
8 cases, 3 Barnes Hospital) 

_ 7 (7 — 2 cases 25 26 56 36 — 2 

cases) 

_ 6 (25 38 52 40 64 1 author) 

4 (77, 75 18—2 cases) 

2 (18 12) 

- 1 (28) 

_ 1 (29) 

- 1 (3) 

- 1 (3) 


Unkn, 


own 


.-49 


( 18—5 cases 68—2 cases 47 66 

( 16 —6 cases 2 35 63—6 cases 
61 56 79—2 cases 60 59 5 

45 44 43 42 24—7 cases 81— 
4 cases, 32 31—2 cases, 39) 


According to Faier,’ suppurative otitis media is frequently 
overlooked as an etiologic factor in abscesses of the retro- 
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phaiyngeal spaces and may be of majoi consequence m tlie 
ultimate lecoveiy of the patient if the association is lecog- 
nized eaily 
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SYMPTOMS 

The following symptoms occuiied m oidei of fiequency in 
tte cases cited fiom the literatme 

Dysphagia 

Pam in the thioat 

Dyspnea 

Stiffness of the neck 

Difficulty m openmg mouth 

Loss of weight 

Nasal obstruction 

Pain in the head, back and aims 

Pam m the ear 

Hoaiseness 

Cough 

Id addition to the above mentioned symptoms, almost all 
presented signs of toxicity with fever, chills and prostiation 


DIAGNOSIS 

The diagnosis of abscess of the retrophai-yngeal spaces in 
faults 13 usually made quite readily, particulaily in acute 
'^Dditions The history, examination of the patient, palpation 
the mass, aspiration of the abscess with a needle and 
s^nge and X-ray studies serve to reveal the tiue natuie of 
tne lesion In the chronic form the abscess may be months 
’D formation befoie sufficient symptoms occui to lequire medi- 
^ attention In one instance of the piesent senes six 
ensued between the oiiginal complaints about the neck 
^Dd development of sufficient symptoms and signs to requiie 

attention 

The value of X-iay examination cannot be ovei emphasized 
^arlow” and Kistlei"* stress the value of X-iay diagnosis 
weiliei- states that lateial X-iays of the neck will make it 
Possible to determine the presence of letroesophageal medias- 

hnal extension 
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TREATMENT 

In the tieatment of abscess of the letiophaiyngeal spaces 
in adults, some contioveisy exists as to the piopei method of 
siugical appioach 

Dean''* used the external appioach and wiote that not only 
should eveiy case of letiophaiyngeal abscess which is sec- 
ondaiy to canes of the veitebiae be diained externally, but 
eveiy case of letiopharyngeal abscess should be diained in 
this way Dean advised a vertical incision paiallel to the 
anteiioi boidei of the sternocleidomastoid muscle, with fingei 
dissection in the deepei stiuctuies until the abscess is i cached 
Lilhenthal®'’ advised making the incision posteiioi to the stei- 
nocleidomastoid muscle and he used an aspiiating needle to 
indicate the site of the abscess befoie opening 

Kanavel,“ Smith-‘ and Chnstieison“° agree that all abscesses 
as the lesult of tuberculous canes of the ceivical veitebiae 
should be diained by the external appioach, and Kanavel fui- 
thei states that opening tubeiculous abscesses thiough the 
mouth IS a seiious technical erioi, and that the lateial ap¬ 
pioach should be peifoimed in such a mannei as to pi event 
secondaiy infection 

Buickhaidt®" has repoited the persistence of a diaming 
fistula following diainage of an abscess by the external loute 

Thomson,^^ on the othei hand, leseives the exteinal incision 
foi those abscesses too low in position to be icached thiough 
the mouth, when spasm of the massetei muscles cannot be 
oveicome, when a laige pulsating vessel is noted in fiont of 
the abscess and when the abscess is moie lateial 

In tubeiculous involvement of the ceivical veitebiae, fix^i- 
tion of the ceivical spine is essential to healing accoidmg to 
Chiistierson-» Blair“^ informs me that opening an abscess 
due to tubeiculous canes of the ceiwical veitebiae without 
adequate fixation of the head and neck may result m serious 
injury or death, since, in many cases, the abscess acts as a 
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splinting mechanism The sudden release of this splinting may 
result m loss of vertebial support with spinal coid paialysis 
and death. 

In the senes of cases leviewed, 31 weie opened tlnough an 
oral incision and 13 weie drained by the external appioach 
Nme of the abscesses ruptuied and diained spontaneously 

Dixon“ was the fiist to advise the use of two suction pumps 
simultaneously m suctioning off the pus aftei incision of an 
abscess thiough the mouth In Case 1 this piocedme was 
undoubtedly of life-saving value 

As regards the treatment of otogemc pharyngeal abscesses, 
McKenzie'^ advocated cleamng out the diseased mastoid and 
opemng the pharyngeal abscess through the mouth 

It IS felt that the use of penicillin and streptomycin 'wiU 
play a considerable role m these infections In three of the 
^^ses presented, pemciUm was used, prompt recovery followed 
•Iraining of the abscesses Streptomycin was used in two of 
®y cases with beneficial results in one, m the other case the 
Pahent was moribund when the diug was instituted 

It is felt that abscesses of the peiiphaiyngeal space can be 
adequately treated with mcision and diainage tluough the 

niouth 

Abscesses of the postvisceial space should be approached 
extemally so that the mediastinum may be adequately drained 
Abscesses of the pievertebial space can be best treated by 
Ibe external appioach to the posterior phaiyngeal structuies 
ufter sphntmg has been accomplished 

SUMMARY 

I Abscesses of the letiophaiyngeal spaces in adults occui 
moie frequently than reports in the medial literatuie 
indicate At Baines Hospital in St Louis, Mo , duiing a 
29-yeai period, one case of abscess in appi oxima e y 
11,700 adult admissions was seen 
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2 The term “retrophaiyngeal” should be used only when 
speaking of all the spaces behind the pharynx Whenevei 
possible, the exact location of the abscess should be indi¬ 
cated The instillation of iodized oil through the pharyn¬ 
geal incision will frequently help in indicating the extent 
and site of involvement 

3 Abscesses of the retropharyngeal spaces in adults occur 
more than twice as often in males The reason is un¬ 
known 

4- These abscesses occui most frequently following upper 
lespiiatoiy infections and following infection in the mid¬ 
dle eai and mastoid 

5 The symptoms most frequently encountered are Dys¬ 
phagia, pain in the thioat, dyspnea, stiffness of the neck 
and difficulty in opening the mouth 

6 Mediastinitis and massive hemorrhage aie the most 
common complications of this condition Mediastinitis 
occurred in 10, and massive hemorrhage in seven of the 
cases reviewed 

7 The use of two suction pumps simultaneously in opening 
abscesses of the mouth is considered essential 

Case i (see Figs 3, 4, 5) A 23 year old Negro house\vire was admitted 
to the Homer G Phillips Hospital on I>ec 6, 1948, with complaints of 
severe pain In the throat, dysphagia, dyspnea, loss of weight, chills and 
fever Three weeks before admission, during an acute upper respiratory 
infection, she developed a sore throat with chills and fever which gradu 
ally became worse A week before admission she developed difllculty in 
swallowing and on admission was able to swallow only liquids In 
attempting to swallow, she frequently returned much of the liquids 
through her nose Four days before entry, she developed Increasing dlffl 
culty In breathing and was forced to sleep In a sitting position There 
was no history of tuberculosis, trauma or foreign body 

She has had frequent “head colds" during the winter with occasional 
sore throats The left side of her face and neck was severely burned in 
a fire In 1934 

The physical examination revealed the patient to be well developed and 
fairly well nourished She was In marked distress She spoke with 
difficulty and the mouth and pharynx were examined with considerable 
difficulty because of pain associated with opening the mouth Breathing 
was difficult and she was unable to move the head or neck without pain 
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^ ^ Lateral \lew of the neck ahOTvlng massive soft tissue awelllnff 

"Ih 

red and smaU The posterior pharyngeal 
^o>t and presented a mass protruding forward and S 

the oropharynx. On the right side the mass was in contact with 

staon^® of the tongue Digital examinaUon repealed the swelling to be 
S “I nonpulsatSg The temperature was 102= Jh® nasa 
limit, reddened but no pus was seen The ears '^ere ^th n 

left neck presented well healed bum scars and the right neck 
oled small tender nodes in the posterior and anterior chains 

'ras sent for immediate Xrays of the neck and chest 
eonsultatlon re\ealed the heart and lungs to be within normal 
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1 “fltr Injection of lodUeil oil IhrouBh the pharyngeal 

inclulon The porlpharynteal apaco lo outlined and deatructlon of the ver 
tlcul fIbrouH Huptum la aeon 


X-ray ICcport (Bee Pig i) There la no evidence of deatructlon Involv 
In^ the bodlea of the vertebrae and the Intervertebral discs are Intact 
There Is pronounced increase In the soft tissue distance between the 
bodies of the cervical vertebrae and the trachea due to soft tissue swell 
Ing Chest X rays were within normal limits 

Laboratory Report White blood count, 21,000, with GO segmented neu 
trophlles, 12 stab and Juvenile cells 22 lymphocytes six monocytes, red 
blood count, 3,700,000 with 80 per cent hemoglobin, urinalysis revealed 
2+ albumin The Kahn test was negative and the nonprotein nitrogen 
was 61 
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5 


lateral vie-sr of the neck after InjecUon of lodlied oil. 


aten 1 ^ •S'ospifal Because of marived deh'drauon the patient 

if jij cc. of 5 per cent glucose In normal saline intravenoi^ y 

^13 ^gen intravenously Penicillia in the dose of oO 000 u^^ 

^de ^ hours A tracheotomy set was placed at the bed 


Wonting following admission the patient s respiratory difficulty 
markedly Sh^as taken mthe operating room at once 
to th?nC ^ Wdslsied of three or four puffs of a 10 per cent cocaine sprav 
'a =.,,?r^^seal walk With the patient in deep Trendelenbimg posihon 
-cbioa was made in the area of swellmg sUghtly to ^e right of the 
on the posterior pharyngeal wall There was an immediate gush 
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o£ thick green yellow pus With two suction machines In operation It 
was possible to keep up with the flow ol pus At one point when one sue 
tion tip became occluded, the pharynx (lllod with pus and respirations 
ceased, it was only when the other suction tip was placed In operation 
again that the pharynx was opened sufllclently to permit respirations 
again Approximately 400 cc of pus were recovered 

Following surgery, the patient’s respiratory dllllculty ceased Immedla 
ntely and she was able to swallow liquids with only little dllllculty 

Cultures taken at surgery revealed D pyocyaneous The patient was 
placed on 0 6 gm streptomycin twice dally In addition to the penicillin 


I 


K 



I 


Dins ii»d (Imfuc 


1. l(r 0 Lateral view 
tIon of the vortobrao 


of tho nock ahowlns soft 
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Recovery was uneventful The incision.ua:the 'jiiarin 2 reopened 
iiilv for seven days, at the end of whicH-iHnehh'ire^'ivns no lUrther dis 
charge The patient was discharged on the founeentir poitcrperauve dav 

An eiaminaoon three months postoperadveiy revealed the patient to 
have been asymptomatic since discharge from the hospital and evamina 
don of the pharynx revealed it to he normaL 

Core 2 (see Fig 6) A o4-year-old Negro male entered Homer G Phil 
nP3 Hospital on Oct. 29 194S Diagnosis of Pott s disease of the right 
'acroillac region was made 

Trays at time of admission revealed destructive processes involving 
the right sacroiliac region and chronic pulmonarv inflammatorv process 

Treatment Vvas institnted at once, but the patient s progress was nnsat 
t^'aciorv and his course was graduaUy down hill 

On Dec. 9 194S the patient complained of pain in the right side of the 
2ecs and an Nray of the cervical spine is reported as reyeahng a 
estmcuve process involving the greater portion of the bodv or the third 
^ertehra. The anterior portion of the body was quite ragged and irregti 
on both Its Inferior and superior surfaces there is no evidence of 
formation. There is some bony dehns In the sort tissues in 

e region of this bodv anterlorlv There is also some anterior soft tissue 
STelhng ’ 

, IS 1949 the patient complained of pain m the throat and some 

OMculty In swallowing Examination at that time revealed a small red 
f, tender mass proirudmg from the posterior pharvngeal wall on 
^•tightslde, 

On Jan. 19 1949 an ear nose and throat consultation was requested 
t-iainination revealed a Well developed but poorly nourished Negro male 
u considerable distress and in an extreme state The teeJi weFe poor* 

e tonsils were red and small a large red mass was seen on the right 
Msterior pharyngeal waU almost filling the entire orophanmx on that 


^^v examination of the cervical region of the spine revealed increas 
ttig destruction of the body of the third cervical vertebra and there was 
'Cen a pronounced swelling of the soft assues anterior to the cervical 
’Cftebrae 


The foUowmg day the panents condiuon was worse he was 
^rsed respiratory difficulty lassitude and wealmess had increased The 
wtlent was obviously m no condition for extensive surgerv for drainap 
f tile abscess in his neck. Simple Incision and drainage through the 
laomh was decided upon. The patient s neck was immobilized in a plas 
cast prior to surgeiT 

'\ith the patient m deep Trendelenburg poslnon and using 1 per cent 
’■“'ocame infiltration anesthesia' the mass fn the pharvnx was incised 
H'Proiiinaiely ItMi cc of thin vellow pup, wW.recov ered Two suction 
“achlnes were utilized to-clean the phatrny.itnf’ to maintain an aim ly 


Cultures taken from the pus obtained ai <=urgerv were repo-aed a 
no gro th 
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Immodlatoly foUowlnff surgory, tho pntlont was more comfortable and 
was able to swallow fluids with leas dlUiculty Postural drainage was 
inatltutod and a nurse was in constant attendance with suction to main 
tain a clean airway 


The patient's general condition, however, continued to deterlomte fol 
lowing surgery Ho became Increasingly more lethargic the following day 
aiid expired In coma two days postoporatlvoly Permission for autopsy 
could not bo obtained 
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63 SinruLET, E L Diseases of the Nose and Throat New York D 
Appleton L Co, 1900, pp 155-160 

64. Goodvle, j Li. Retropharyngeal Abscess in the Adult Boston Med 
and Surg Jour 144 lOS^ 1901.. 

6o Holsies, E M lliddle Ear Suppuration as an Etiologic Factor in 
•\^“Pharyngeal Abscess Ann Otol, Rhinot and Largngol, 15 S4S-S67 


66 Deexectiixe E La Presse Otolaryngol Belgujue May 1912 (quoted 
or Alexander and llontague A’ Y Med Jour, 9S 227 229 1913) 

67 PuLKEEsox, C B Report of a Case of Otogenic Pharyngeal Ab- 
^Rh Review of Literature. Jour Mich State Med Soc 15 301304 


6S Pkeedexthae, W In discussion of MoshePs paper ts 

69 BtBBirr J A. A Study of Retropharyngeal Abscess The Labtn 
oo^copE, 34 3743, 1924 


Otni 1 D Cervical Abs"es 3 es Complicating Mastoiditis Ann 

'•> ^^inol and Laryngol, 35 2341 1926 

,v OtOGiu O Abscess Descending from the Unper Air Passages into 
«e Neck and MediasUnum Tran Amer Acad Ophthal and Otolarynool 
PP 393412 1922 

Pbatt, j a. In discussion of Frank's paper 
^6 Mtebs el. In discussion of Frank s paper is 


‘4 Fbiedmxx j and GEEE.NFiEin S D Retropbar>-ngeal Abscess An 
Mieiience with 60 Cases A' Y Iftd Jour, 113 604 bl6 A.pr 1921 

jo Beooks E B Acute Retropharyngeal Abscess Tran Amer Laryn 
-'0' Rhinol and Otol Soc, 37 24S 263 193L 

*6 Bei-eb, a. G Retropharyngeal .Nbscess Complicating a Mastoiditis 
® an AdulL Tue L-\ET^GOSCOPE, 41 105-107 1931 


.yl‘‘ S Retropharyngeal 

'-a External Approach The L\r\ 
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NGOSCOl E, 


Complicating Tonsillectonn 
41 341 34o 1931 


HEMPSTE.VD B E Lateral Phalangeal Abscess Following 
tciomy Tran Amtr Lanjngol Rhinol and Otol Soc 39 )ol >oo l%o 
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81 Bvatt, C W Retropharyngeal Abscess Jov,r 8 Oar Med Aian, 
34 287 289, Nov , 1938 

82 Buyant, F L Infection of the Mouth and Pharynx N Orleans 
Med and Burp Jour, 99 66G-C09, May, 1947 

83 Tuouek, M , and SuAento, M M Retropharyngeal Abscess In Adults. 
Jour Internat Coll Burg , 9 G71 678, Nov Doc, 1946 
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152 
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hearing aids accepted by the council on 

PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

As of February 1, 1949 
Acoushcon Model A-lOO 

^““^acturer Dictograph Products Corp, 580 Filth Ave , New York 19. 

Aurex (Semi-Portable), Aurex Model C-B, Model G-A, Model 
F and Model H 

Manufacturer Aurex Corp. 1117 N Franklin St., Chicago. Ill 

^Itone Mono-Pac, Beltone Harmony Mono-Pac, Beltone Sym- 
phonette 

Manufacturer Beltone Hearing Aid Co, 1460 W 19th St Chicago 111 

Dyaomc Model 1 

^^jjMacturer Dynamic Hearing Aids, 43 Exchange PI, New York 6, 

Electroear Model C , 

Manufacturer American Earphone Co, Inc , 10 East 43rd St New 
York 17, N Y 

Heanng Aid Model V-36 

Manufacturer Gem Ear Phone Co, Inc., 60 W 29th St New lork 1 
N Y 

Maico Type K, Maico Atomeer 

Manufacturer Malco Co. Inc , North Third St, Minneapolis, Minn 

Clears Aurophone Model 200, 1947—Mears Aurophone Model 
98 

Manufacturer Mears Radio Hearing Device Corp . 1 W 34th St New 
York N Y 

^Hcronic Model 101 (Magnetic Receiver) 

Manufacturer Micronic Co , 727 Atlantic Ave , Boston 11 Maas 
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Microtone T-3 Audiomatic, Microtone T-4 Audiomatic, Micio- 
tone T-5 Audiomatic 

Manufacturer Microtone Co, 4602 Nicollet Ave, Minneapolis 9 Minn 

National Cub Tidbdel, National Standard Model, National Stai 
Model 

Manufacturer NaUonal Homing Aid Laboratories, 815 S HUl St Los 
Angeles 14, Calif 


Otarion Model A-1, Otanon Model A-3, Otaiion Models A-4 J 
and S, Otarion Model E-1, Otarion Model E-IS, Otaiion 
Model E-2, Otaiion Model E-4 

Manuiatiturer Otarion Bearing Aids,'159 N Dearborn St, Chicago, IlL 

Paravox Mot^els^ VH and VL, Paravox Model XT, Paravox 
Model XTS, Paravox Model Y (YM, and YC-7) 

Manufacturer Paraphone Hearing Aid, Inc 2056 ,E 4th St, Cleveland, 
Ohio 

1 V 

Radioear 45-CM, Radioear Model 45-M-magnetic an conduc¬ 
tion leceiver, Radioear Model 45-M-magnetic bone con¬ 
duction leceiver, Radioear Peimo-Magnetic Uniphone, 

^ Radioeai Permo-Ma^etic Multipower 

Manufacturer E A Myers &. Sons ^6 Beverly Ed, Mt Lebanon, Pitts 
burgh Pa 

Ravox (Semi-Portable) , ^ 

Manufacturer Zenith Radio Corp 6001 W Dickens Ave, CMcago DL 


Sliver Mmiomc Hearing Aid Model 101, Silver Micronic Hear¬ 
ing Aid Models 202M and 202C 

Manufacturer Micronic Corp, lOl^Tremont St, Boston 8, Mass 


Sonotone Audicles No 530, No 531 
- " Mddel 600, Sobotoile Mbdel 700, 

Manufacturer Sonotone Corp, Elmsford, NY 
, m’/iU j 'I svaoM tavs 

7 J* 


and No 533, Sonotone 
Sonotone dVIodsKSOOis^ 


Suneifonic Heaiing Aid , , 

M^anufaoturer American Sound Proa?iGftf Inc, 2454 S Michigan 
Chicago, DL ' 
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Televox Model E 

Manufacturer Televox itfg Co 117 S Broad St, Philadelphia 7 Pa 

Telex Model 22, Telex Model 97, Telex Model 99, Telex Model 
612, Telex Model 900, Telex Model 1020, Telex Model 
1550, Telex Model 1700 

Manufacturer Telex Inc , illnneapolls 1 Minn. 

Tonemaster Model Royal 

Manufacturer Tonemasters Inc 1627 Pacific Ave, Dallas 1, Tex 

Tntnin Vacuum Tube No 300 

Manufacturer Trimm Inc 400 \V Lake SL, UbertyvUle HI 

Unex Model “A”, Unex Midget Model 95, Unex Midget Model 
110 

Manufacturer Nichols S. Clarb Hathome Mass 

Vacolite Model J 

Manufacturer Vacolite Co 3003 N Henderson St, Dallas 6, Tex. 

Western Electiic Orthotronic Model, Western Electiic Model 
63, Western Electric Model 64, Westem Electric Models 
65 and 66 . 

Manufacturer Westem Electric Co Inc. 120 Broadway, New York 6 
N Y 

Zenith Radionic Model A-2-A, Zenith Radionic Model A-3-A, 
Zenith Radiomc Model B-3-A, Zenith Model 75, Zenith 
Mimatuie 75 

Manufacturer Zenith Radio Corp 6001 Dickens Ave , Chicago, Ill. 

All of the accepted hearing devices employ vacuum tubes 

^ , TABLE HEARING AIDS 

Piecision Table Heaiing Aid Join A M A, 139 785-786, 
Maich 19, 1949 

Manufacturer Precision Electronics Co S50 \\ est; Oakda\^ V\e Chi 
cago 14 IlL 

Sonotone Piofessional Table Set Model 50 Report not >et 
published 

Manufacturer Sonotone Corp Elmsford N \ 

All of the Accepted hearing derices emploj mcuum tubes 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOQICAL SOCIETY 

President Dr Philip E Meltzer, 20 Charlesgate, West Boston 16, Mass 
Secretary Dr Gordon D Hoople, Medical Arts Bldg, Syracuse 3, N Y 
Meeting Mark Hopkins Hotel, San Francisco, CaUr, May, 1960 

AMERICAN LARYNQOLOQICAL ASSOCIATION 

President Dr Ralph A Fenton, 906 Medical Arts Bldg, Portland, Ore 
Secretary Louis H Clerf, 1630 Locust St, Philadelphia 2, Pa 
Meeting Mark Hopkins Hotel, San Francisco, Callt, May, 1960 

AMERICAN LARYNQOLOQICAL, RHINOLOQICAL AND OTOLOQICAL 

SOCIETY, INC 

President Dr Robert C Martin, 384 Post SL, Son Francisco 8, Calif 
Secretary Dr C Stewart Nash, 708 Medical Arts Building, Rochester, 
N Y 

Meeting Mark Hopkins Hotel, San Francisco, Calif, May, 1960 

AMERICAN LARYNQOLOQICAL, RHINOLOQICAL AND OTOLOQICAL 

SOCIETY, INC 

Eastern Section, Hotel Statler, New York, N Y, Jan 6, 1960 
Council Meeting, Hotel Statler, New York City, Jan 6, 1950 
Combined Meeting, Southern and Middle Sections, Peabody Hotel, 
Memphis, Tenn , Jan 16 17, 1960 

Western Section, Medical Society Buldlng, Los Angeles, Calif, Jan 21 
22, 1960 


AMERICAN MEDICAL ASSOCIATION, 

SECTION ON LARYNGOLOQY, OTOLOGY AND RHINOLOQY 

Chairman Dr Fletcher D Woodward, 104 E Market St, Charlottes 
ville, Va 

Secretary Dr James M Robb, 641 David Whitney Bldg, Detroit, 6 c 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr J Mackenzie Brown, 1136 W 6th St, Lob Angeles, Calif 

ExecuUve^'^etary Dr William L Benedict, Mayo Clinic, Rochester, 
Minn 

Meeting Palmer House, Chicago, HI, Oct 914, 1949 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

Preslient Dr Hea E. Ashley. 384 Post SL, San Francisco Calif. 

S«retary Treasurer Dr Joseph Hampsey, 806 May Bldg Pittsburgh 22 


pan AMERICAN ASSOCIATION OF OTO-RHINO-LARYNGOLOQV 
AND BRONCHO-ESOPHAGOLOGY 
P«»ldeat Prof. Juato Alonso 

Secretary Dr Chevalier lu Jackson, 255 S 17th SL, Philadelphia Pa. 

American Congress of Oto-Rhlno-Laryngology and Bronchf^ 
pflagology Montevideo January, 1950 

AMERICAN BRONCHO-ESOPHAGOLOGICAL ASSOCIATION 

Resident Dr LeRoy A. Schall 243 Charles SL Boston Mass 
ecretary Dr Edwin N Broyles, 1100 N Charles SL. Baltimore 1 Md 
wting Mark Hopkins Hotel, San Francisco Calif., May 1950 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 
^«ldent Dr Warren A. Wilson. 

^etary Treasurer Dr Victor GoodhUL 

Section on Ophthalmology Dr George Landegger 
of Section on Ophthalmology Dr Harold B Alexander 
^aairman of Section on Otolaryngology Dr Alden H. Miller 
Section on Otolaryngology Dr Leland R. House 
Angeles County Medical Association Bldg., 1925 Wllshlre 
Time Angeles Calif. 

^^u^ve"^ fourth Monday of each month from September to May 


^'^ERICAN OTORHINOLOGIC society for THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

^^^dent Dr Alfred Schattner 115 E. Blst StreeL York 21 N Y 
Dr Norman N Smith 291 Whitney Avenue New Haven 11 


'VEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

^^^ident Dr Garnett P Moiison Charles Town W V 
g ^'Ice-Presldent Dr Charles T SL Clair Jr Bluefield "Va. 
^econd Vice-President Dr Arthur C Chandler Charleston, Va. 

^tary Dr Melvin W McGehee 425 Eleventh SL HunUngton 1 
^ >a. 

Tri» 

Dr Frederick C Reek Charleston W Va. 

^^ctora Dr Eugene C Hartman Parkersburg W Va. Dr Ivan Fhw 
'elL Wheeling W Va. 
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SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman’ Dr Kate Savage Zerfoss, 165 Eighth Ave. North NashviUe 3 
renn 

Chaii man Elect Dr Calhoun McDougall, T03 Medical Arts Bldg At 
lania 3, Ga 

Vice Chairman Dr V, R. Hurst, 316 N Center St, Longview, Tex. 

Secretary Dr Alston Callahan. 908 S Twentieth St„ Birmingham 5, Ala 

THE PHILADELPHIA LARYNGOLOQICAL SOCIETY 

N 

President Dr M Valentine MlUer, 114 W Phil Ellen St. Philadelphia, 
Pa 

Vice President Dr Thomas P Furlong, Jr, 36 Parking Plaza, Ardmore 
Pa 

Treasurer Dr Harry P Schenck, 1912 Spruce St, Philadelphia, Pa 

Secretary Dr William J HItschler, 6 E Chestnut HIU Ave, Philadelphia 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA. 

Preaidente Dr Reinaldo de VUUers 

Vlcepresldente Dr Cdsar Cabrera CaldeHn 

Secretarlo Dr Josd Xlrau 

Tesorero Dr Alfredo M Petit 

Vocal Dr Josd Gross 

Vocal Dr Pedro Hemdndez Gonzalo 

1 

ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 

CAMPINAS 

President Dr Joao PenIdo Burnler , 

First Secretary Dr Gabriel Porto 
Second Secretary Dr Roberto Barbosa, 

Librarian Treasurer Dr Leoncio de Souza Quelroz 
Editors for the Archives of the Society Dr Guedes de Melo Fllho, 
Dr,F J Montelro Sales and Dr Jose Martins Rocha 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BrtONCOESOFAGOSCOPIA DE CORDOBA 


Presidente Dr Aldo Remortno 
Vlce-Presidente Dr Luis E Olsen 
Secretarlo Dr Eugenio Romero Diaz 
Tesorero Dr Juith Manuel Pradales"' 

Vocales Dr Osvaldo Sufirez,- Dr Nondler Asis R 
Yotre 


Dr Jorge Bergallo 


BUENOS AIRES CLUB OTORINQLARINGOLOGICO 

Presidente Dr Juan Manuel Tato > 

Vice-Prealdente Dr Norberto Von Soublron 
Secretarlo Dr Oreste E Bergaglio 
Pro-Secretario Dr Carlos A Gutierrez 
Tesorero Dr Vicente R Carri 
Pro Tesorero Dr Jorge Couzo 
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THE 

^LARYNGOSCOPE. 

VOL. LIX NOVEMBEE, 1949 No 11 


review of the available literature on the 
pharynx and pharyngeal surgery 

FOR 1948 

E LeJeune, M D ,'t and R E Stuakt, M D ,' 
Neu Oi leans. La 


PATHOLOGI 


la an excellent aiticle on pathologic conditions of the naso- 
P arjTix^ Hams* points out that most of the eiiois of diag¬ 
nosis of nasopharyngeal disease he not in ignoiance of the 
•sense m this location, but lathei in caielessness of exami- 
Pstion Symptoms are many and varied, and these are thoi- 
^••ghlj discussed Mirroi exammation of the postnasal space 
•s advocated and a pharyngoscopic examination is used as a 
The pioblem of treating diseases of the naso- 
P arinx is admittedly not ahvajs simple Vaiious lesions aie 
ascribed and their accepted treatments are discussed Malig- 
'•ancies are usually proved by biopsies and lespond fairlj \%ell 
to radiation Hams continues witli the discussion of atresias 
the nasopharynx and terminates with the pioblem of radia- 
^•on in hj’perti ophied hmiphoid tissue in this aiea This aiti- 


*•** Department of Otolarj ngolosT Ocl 
Tulane Lni\er* 5 ii> 

“J-na T-t 

Pubn‘“'T* '^ote Thl'< ms received In Lar> nsoacope Office and accepted for 
‘'‘'"'Icatlon Sept. It I94t 
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Ochsner Clinic • and the De 
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cic \vaa ably diaciiascd by Wilkcison VVo concui tluiL it is oiio 
ot the most eonipiohonsive ai tides leviewed this yeai, well 
woith leading 


DACTERIOLOGY 

Kolniei and assoeiates conducted an investigation / to 
coinpaie the nasophaiyngeal bacteiial lloia ot noiinal adults 
with that of .idults who weie sulleiing liom the coninioii cold, 
p.uticulaily in the eaily and lute stages of the disease, 2 to 
deteiinine the lelative incidente and (]iiantitative iiiipoitaiice 
ot dilleient mieio-oiganisms in the nasophaiyngeal ciiltines 
ol those who showed secondaiy bacteiial intections, I to 
deteinnne the intlueiice of fevei on tiie bacteiial llora of the 
nasophaiyn\ in noimal poisons, and to asceitaiii whetliei 
01 not paiticuhu niicio-oiganisnis aie icsponsiblo foi secoiul- 
aiy intoetions Nasophaiyngeal niateiial talvon fiom iioimiil 
subjects and tiom those with the coinnion cold between No- 
venibei, 19 Ih, and May, 19'17, was cultiiied and studied Din¬ 
ing this Lime d.'li cultuies of niatoiial taken fioni d09 noinial 
adults and 800 cultuies of imileiial taken fiom I'lO adults who 
had a tot.il of 200 attacks ot the coninion cold weie made .iiul 
studied The same micio-oiganisins weie isolated Cioni adults 
with the coninion cold as fiom noimal adults, howevei, in the 
poison with the common cold the incidences of beta hemolytic 
stioptococci of Ciioup A and staphylococci weie slightly but 
delinitely highoi than in the noimal control, and thoie was 
also a slightly inci eased incidence of if inlluoiuae Although 
the incidence of pneumococci was essentially the same in the 
nasophaiyngeal cultuies of both senes ol poisons, multiple 
cultuies of patients with the common cold showed a deluute _ 
inciease oi pneumococci as comiiaicd with multiple cultuies 
of noimal contiols The beta hemolytic stieptococci of Gioup 
A, staphylococci, and imeumococci weie found moie often and 
in gieater luimbeis in the late than in the eaily stages of the 
common cold Gamma stieptococci, staphylococci, pneumo¬ 
cocci, U lulluen/ao and diphthoioul bacilli weio isolated m 
cultuies oL mutoiml of noimal adults nioie often dining the 
Autumn and Wintei months than dm mg the Spiing months 
7’lio beta hemolytic stieptococci and the Neissoiiae occuiieci 



LE JEUNE STUAHT PHAEY>nC & PHARl N SUEG 1179 


ottener dunng the Spiing than duiing the inter months 
There was practically no ditfeience m the incidence of coagu- 
lase-positn e staphj lococci in the cultuies taken fiom the 
patients with the common cold and in those taken from noi- 
nial controls Thirteen diffeient tj^pes of pneumococci iieie 
Doted in cultmes of matenal fiom noimal contiols as com¬ 
pared with 15 m cultures fiom patients with the conmion 
cold. The most common tjTies of pneumococci in the cultures 

of the patients with the common cold were III, '\T, X, XI and 
XIX 

Kolmer and associates concluded that the results of this 
|D'estigation indicate that beta hemoh'tic streptococci of 
foup A, staphjlococci, and pneumococci are impoitant in 
producing secondary bacterial infections associated w ith the 
common cold, the first two tj^pes being the most impoitant 
*Dce the pneumococci of Tj'pes I and II weie absent in this 
•Dvestigation, these authors suggest that the common cold ma\ 
^ct to reduce the local resistance of the lower lespiiatoi’j tiact 
Dnd thus favor infection with pneumococci that gam access 
° upper respiratory tract through the patient's contact 
^th earners Without discussing the ments of immunization 
Dgainst the secondary bacterial infection of a common cold, 
Dse authors suggest that if vaccines are emplojed for 
jfflmunization they probably should be prepared of beta hemo- 
'uc and gamma streptococci, staphylococcus auieus, H influ- 
D^e with special reference to beta hemolific streptococcus 
° -X. If the pneumococci aie included, at least TiTres 

> X, XI and XII should be used 


DIAGNOSIS 

Because so little is found in textbooks on the description of 
mesophai-i n.\, Woodson^" presents the lesults of his obsei- 
'Dtions on this area and points out the necessit\ of diffeien- 
•ating certain signs and sraiptoms referable to the meso- 
Phan-n.\ as definite diagnostic entities The article is duided 
the two parts the first part de\oted to anatonn, ph\si- 
and patholog\, is presented in detail with numerous 
Illustrations and represents considerable work on Woodson’s 
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paiT Two impoitant anomalies are consideied 1 piommence 
of one side of the posteiioi wall of the mesophaiynx much 
nioie than the othei in many individuals, and 2 the piesence 
of two extiemely large, curved, bilateral pulsating vessels (in¬ 
ternal carotid) apparently just under the mucous membrane 
located in the midpor^tion of the usual position by the salpingo- 
pharyngeus muscle The second part consists in a discussion 
of several diagnostic entities These include follicular pharyn¬ 
gitis, mesopharyngeal ozena, large lateral pharyngeal pillars 
and mesophaiyngitis pioliferans 

ANOMALIES 

Oldfield and MacNaughton^ were able to study the action of 
the posterior pillars of the fauces through a large pharyngeal 
fistula These pillars play an impoidant role in the production 
of speech sounds, since then contraction assists in occlusion 
of the nasopharyngeal isthmus Congenital abnormalities of 
the pillars result in speech resembling that of the patient with 
cleft palate Syphilis and accidents associated with tonsillec¬ 
tomies are the commonest causes of severe deformity of the 
pillars of the fauces 

Oldfield and MacNaughton report three cases of congenital 
abnormalities An interesting obseiwation made by them is 
that the uvula, in then opinion, has no mechanical function 
and its contribution is m no way vital to nasophaiyngeal 
occlusion They conclude that nasopharyngeal occlusion is 
effected by a complex sphincter mechanism composed of over¬ 
lapping muscle slings The posterior wall of the istlimus is 
drawn fonvaid to form the ridge of Passavant by the horse¬ 
shoe fibres of the palatopharyngeal sphincter This concise 
and well written article on a rather unusual subject should be 
of interest to all laryngologists 

Oldfield” points out that the main disability of the patient 
with a cleft palate is the defect in speech, and the operation 
for repair of the cleft palate represents merely the first stage 
of treatment of the speech defect He thinks that it is, theie 
fore, incrunbent on the surgeon who has undertaken the treat¬ 
ment of such patients to supervise the after-care until normal 
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or nearly normal speech has been attained To accomplish this 
it IS necessaiy foi the suigeon to undei stand the mechanism 
01 normal speech A desciiption of the mechanism foi the 
production of speech sounds is given in an infoimatue and 
lucid mannei The peisons used in the studj of this mechan¬ 
ic were given bismuth meal so as to coat the lips, tongue 
uud palate In addition, hpiodol was injected along the flooi 
or the nose and soft palate Radiograplis were taken dui mg 
the arhculation of vaiious sounds This lepiesents an excel¬ 
lent article on cleft palate, which should be of much intei est 
to those concerned with the mechamsm of speech 

DIVERTICULA 

ilacChailes® reports five cases of patients with pharyngeal 
Aeificula opeiated on at Winmpeg General Hospital Divei- 
hcula occui much moie raiely in the phaiynx than elsewhere 
^ the gastrointestinal tiact, except in the uppei part of the 
esophagus It usually occurs after the age of 50 yeais and is 
located low down on the midline of the posterior phai-jmgeal 
^oll m a naturally weak spot between the fibres of the middle 
Ufld inferior constrictor muscles The etiology is not fully 
o^derstood but is pi esuraed to be incoordination of the sw al- 
owing mechanism These diverticula gi*adually increase in 
size by retaimng more and more food and press on the upper 
Port of the esophagus Thus, these patients usually have a 
®oss m the neck. Fluids are more easily tolerated than solid 
so the patient eitlrei chews solid foods imtil they are 
to liquids or maintains a liquid diet There is no 
? ur disease in which a patient will spend so long masticating 
s food The diagnosis is easilj made bj \anous swallows 
u mouth of the diveidiculum is at the level of the ci icoid 

"^reatment consists m exposing the posterior phai'j ngeal 
1 through an incision in the left side of the neck, then 
^termining the mouth of the di%erticulum bj' passing a Le- 
tube into the stomach with the aid of an esophagoscope 
® pouch IS carefullj sutured, or ligated if small, and 
cmo\ed Feeding is accomplished through the tube foi 10 
Care is taken to a\oid traumatizing the phaiwmgeal 
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moiP fhl fh u" ^ mesophaiynx niuch 

moie than the othei in many individuals, and 2 the piesence 

of two extiemely laige, cuived, bilateial pulsating vessels (in- 
einai caiotid) appaiently just under the mucous membiane 
located in the midpoition of the usual position by the salpmgo- 
phaiyngeus muscle The second part consists in a discussion 
of seveial diagnostic entities These include follicular pharyn¬ 
gitis, mesophaiyngeal ozena, laige latexal pharyngeal pillais 
and mesophaiyngitis prohfeians 


ANOMALIES 


Oldfield and MacNaughton^ weie able to study the action of 
the posteiioi pillais of the fauces through a laige phaiyngeal 
fistula These pillais play an important role in the producbon 
of speech sounds, since then contraction assists in occlusion 
of the nasophaiyngeal isthmus Congenital abnormalities of 
the pillais lesult in speech lesemblmg that of the patient with 
cleft palate Sjrphihs and accidents associated with tonsillec¬ 
tomies aie the commonest causes of severe deformity of the 
pillars of the fauces 


Oldfield and MacNaughton leport thiee cases of congenital 
abnormalities An mteiestmg observation made by them is 
that the uvula, m their opinion, has no mechanical function 
and its contiibution is in no way vital to nasophaiyngeal 
occlusion They conclude that nasophaiyngeal occlusion is 
effected by a complex sphinctei mechanism composed of over¬ 
lapping muscle shngs The posteiioi wall of the isthmus is 
drawn forward to foim the iidge of Passavant by the hoise- 
shoe fibres of the palatophaiyngeal sphincter This concise 
and well wiitten article on a lathei unusual subject should be 
of interest to all laryngologists 


Oldfield' points out that the mam disability of the patient 
with a cleft palate is the defect in speech, opeiab 
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or nearly normal speech has been attained To atc j-" ylish this 
it is necessaiy foi the surgeon to undei stand tne ^ anism 
of normal speech A description of the median "H iji tne 
production of speech sounds is given in an inioir and 
lucid manner The persons used in the studj oi th's '■nan¬ 
ism were given bismuth meal so as to coat the 1 tongue 
and palate In addition, lipiodol was injected along e dooi 
of the nose and soft palate Radiographs v^ere taker Juiing 
the articulation of various sounds This represents an excel¬ 
lent article on cleft palate, which should be of much mteiest 
to those concerned with the mechanism of speech 


DIVERTICULA 


^acCharles® reports five cases of patients with phaijugeal 
diierbcula operated on at Winmpeg General Hospital Diver¬ 
ticula occur much more rarely in the pharynx than elsewhere 
m the gastrointestinal tiact, except in the uppei part of the 
®^ophagus It usually occurs after the age of 50 jeai* and is 
located low down on the midline of the posterior pharjugeal 
wall in a naturally weak spot between the fibres of the middle 
and infenor constrictor muscles The etiologj is not full} 
understood but is presumed to be incoordination of the swal 
lowing mechanism These diverticula gradually increase in 
size by retaimng more and more food and press on the upper 
part of the esophagus Thus, these patients usually have a 
®ass m the neck Fluids are more easilv tolerated than solid 
food, so the patient either chew's solid foods until thev are 
converted to hquids or maintains a liquid diet There is no 
other disease in which a patient vv ill spend so long mastumting 
food The diagnosis is easily made b\ various s\\a ous 
^0 mouth of the diverticulum is at the level of the cricoid 


Treatment consists in exposing the posterior phapngeal 
^all through an incision in the left side of the neck, tlmn 
'determining the mouth of the diverticulum bv pasmng a Le- 
tube into the stomach with the aid of an osophagoscope 
pouch IS carefully sutured, oi ligated if small, and 
removed Feeding is accomplished through the tube for 10 
Care is taken to avoid traumatizing the phar>ngeal 
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wound, foi if it 13 opened, seveie cervical infection will 
develop This is a concise, well wiitten aiticie on a condition 
that IS infiequently seen 

A dissecting phaiyngoesophageal diveiticulum, puipoited to 
be the fiist of its kind lepoited in the liteiature, is de- 
sciibed by Melamed and Walker' It was situated postenoily 
between the mucosa and musculavis of the esophagus Oidi- 
naiy pharyngoesophageal diveiticula occui usually in middle- 
aged peisons, wheieas this dissecting diveiticulum occuiied in 
a 15-yeai-old boy The position and dissecting ieatuie of this 
diveiticulum weie not recognized until at the time of suigical 
Intel vention The boy complained of symptoms of only one 
month's duiation prioi to opeiation Compaiison with the 
symptoms and position of pulse diveiticulum is mteiesting 

Good obaeivation of an unusual type of case makes this 
aiticle worth leading 

Shallow and Clerf'* piesent an analysis of 186 cases of 
patients with pulsion pharyngeal diveiticulum tieatcd since 
1936 by a one-stage phaiyngeal diveiticulectomy By this 
technique, which is desciibed in the papei, the suigeon and 
esophagoscopist woik togethei during the entiie opeiation in 
ordoi that the noimal contoui of the esophagus might be 
maintained 

Shallow and Cleif believe that these diveiticula aie caused 
by intiaphaiyngeal piessuid acting duiing deglutition This 
results in weakness between the lower most fibres of the infe¬ 
rior constrictor muscles and the upper borders of the ciico- 
phaiyngeiis muscles in most cases, although it occasionally 
occurs at other sites 

The most frequent postoperative complication in the 100 
patients operated on was temporary paralysis of the vocal 
cord due to retraction of the recurrent laryngeal nerve at the 
time of opeiation The one death which occurred in the IW 
cases was due to coronary occlusion, one recurrence of the 
condition was noted postoperatively 
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Hino and Murphy® repoit the case of an unusuallj laige 
pharvngeal diverticulum, which was successfulh treated bv 
mobilization and exteiiorization of the diverticulum, followed 
10 days later by excision The diveidiculum measuied 
9 cuL m both transveise and antei opostei loi diameteis and 
extended fiom the fiist thoiacic to the lower boidei of the tho¬ 
racic \ertebrae It compiessed the light uppei lobe of the 
lung 

ilino and Murphy point out that e\eiyone agiees that the 
only tieatment of pharyngeal diverticula is suigical, except 
m the early stages before the sac has a definite neck, how evei, 
some prefer the one-stage and others the two-stage technique 
Each has its advantages In the case reported, the two-stage 
technique was performed because “the defect remaining in 
the mediastmum, even though temporary', dictated conser'va- 
tism” 


After a brief discussion of the development of pharjTigo- 
esophageal diverticula, Teiiy*® pomts out that repair of eso¬ 
phageal dnerticula is an exacting procedure, made all the 
more difiicult because of the enormous elasticity of the eso¬ 
phageal wall and its iiregularly plicated structure in its 
relaxed state Some distension of the esophagus and sac is 
desirable during repair A light is introduced into the di\er- 
ticula and as dissection is earned out, the sac is cleaih out- 
hned Before the sac is separated from its parent, the igi 
m Withdrawn and the esophagus intubated with a large j. agi 
tube The virtue of intubation is tw ofold to maintain normal 
position of the phaiwnx and esophagus and to facilitate place- 
uient of sutures m their proper location Frequent complica¬ 
tions of this procedure aie lecuiiences, fistulai foimatron and 

obstruction 


This article further ser%es to emphasize that a g^eneralh 
accepted procedure as intubation of the esophagus offer, ce - 
tom \aluable ad\antages to the surgeon Aside from the 
purposes alieadj mentioned, it helps pre%ent closing the 
esophagus too tighth, thereb% producing constriction 
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FOREIGN BODIES 

Fickling and Rowe" advocate the use of a faucial pack 
dm mg exti action of teeth undei geneial anesthesia to pi event 
foieign bodies enteiwg the laiynx Several othei types of 
packs aie discussed and the position of the patients duiing 
extinction is consideied impoitant The impiession gained 
fiom this shoit lepoit is that packs are no pioblem duiing 
geneial anesthesia, but the leai pioblem is how to contiol the 
possibility of a fiagment of tooth oi filling lodging in the 
lowei ail way undei local anesthesia 

MetkeP- desciibes a case of a lubbei suction cup from a 
dait impacted in the posteiioi naies of a boy, 12 years old, 
foi 18 months He was able to find only one other similar case 
in the liteiatuie The patient had accidentally filed a dait 
with its lubbei suction cup into his throat 18 months befoie 
and was able to letrieve the dait but not the suction cup 
Roentgenogiams of the chest and esophagoscopy done imme¬ 
diately aftei the accident gave negative results The patient’s 
gastiointestmal complaints dated fiom the time of the 
accident Tonsillectomy and adenoidectomy peifoimed thiee 
months aftei the accident did not leheve the symptoms On 
nasal examination 18 months aftei the accident, Meikel found 
a mass at the posteiior end of both infeiior tuibinates, which 
he lemoved at opeiation Recoveiy was uneventful This case 
emphasizes the impoitance of Roentgenogiaphic examination 
beginning fiom the vault of the nasophaiynx down to the 
ischial tubeiosities in suspected foieign bodies, as advocated 
by Jackson 


PERFORATION 

In a discussion of the dangeis of esophageal peifoiation, 
Fianklin*'' biiefly lepoits the case of a patient in whom such 
a peifoiation appaiently occuiied dating peifoimance of gas- 
tioscopy On the fouith postopeiative day the patient com¬ 
plained of discomfoit and the tempeiatuie had iisen to 
101° F Fullness of the lowei part of the neck and displace¬ 
ment of the tiachea as seen m the Roentgenogiam conhimad 
the diagnosis Immediate incision and diainage plus chemo- 
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iflerapv resulted m rapid recoveiy This shoi'* «. 'n r'’ amcanor 
emphasizes the urgent necessity foi pi on''o’" i ^ sucl 

casas, delay results in a high case moi'eahtv la^c 


ABSCESSES 

Richardson^* reports a fatal case of hemoi^' r'"”'* r„ 
mtemal carotid artery following incision of a letior 
Hbscess in a girl die years old One month aitei t' - i •- e" 
mcised the child was leadmitted to the hospital i e 
01 profuse nasal bleeding but examination tailed to u '^-Vse 
tee ongm of the hemorrhage Aftei the bleedmg ce'^se" si e 
^23 discharged, but came back one month latei oecai se oi i 
second attack of sudden profuse hemoirhage Tms t ’s ic'- 
’owed a few davs latei b\ the fatal attack. 

Richaidson beheves the lapse of time between tne mc'ual 
diagnosis of an abscess and a latal hemoiinage in this case 
15 unusual and is the longest of an\ reported m the Irei 
The sjtnptoms diagnosis and treatment of phanig-.'" 
abscesses aie discussed and it is suggested that the miec’'ion 
15 probably spread by means of a hmiphangitis which causes 
211 ademtis of tlie glands hung along the carotid sheath 

Robelen ^ presents a report of a child six \ ears old v ith a 
retropharyngeal and retiolaryngeal abscess treated with laige 
2inounts of penicillin, stieptom\cin, suhadi izme and sulia- 
iiuazole Duiing the course of the disease maculopapular iiid 
ccdular cutaneous lesions appeared on the extiemities these 
'■ibsided only aftei all med’cation had been discontinued The 
ii'-estion IS biought up c\hstner these lesions v ere b’c’'eri 1 
rretastases or represented an allergic response Little can Li. 
*ira\yn from this report because the nature oi the rish w .i. 
er determined The blood culture remained sterile througli- 

the nodules weie necer studied bacteriological]\ todc^si- 

2uiie if tne\ contained the same org’nnm found in tae 
^i^^cess, and the child yas not subc^etiuentl\ te^tal for >npm- 
Scnsin\nt\ to an\ of the drugs 

Korkis di\ades abscesses of the ph’rcnx ind nui-.i .at. 
ordan to acute infections of the pharciigeal ^truaur..^ i it > 
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two main gioups letiophaiyngeal and peutonsillai The 
location and development of these abscesses aie desciibed It 
IS geneially agieed that letiophaiyngeal abscesses occui most 
fiequently in evtiemely young childien, wheieas peiitonaillai 
abscesses aie commonei m young adults The diagnosis is not 
difficult if the phaiynx can be visualized satisfactoiily, hoiv- 
evei, the pieseiice of tiismus may add difficulties to the piopei 
diagnosis Cyanosis and lespiiatoiy obsti action aie fiequent- 
ly piesent, as is also enlaigemeiit of the uppei deep ceivical 
glands Incision and diainage with the head-low position 
is advocated, piefeiably undei geneial anesthesia If the 
patient's condition waiiants a geneial anesthetic, a moie 
thoiough evacuation of the abscess is believed to be obtained, 
and the pioceduie fiom peisonal expeiience is much less 
seveie on both patient and physician 

DISEASES 

Dell’Abate' lepoits what is believed to be the fiist lecoided 
case of a patient who had entiiely lecoveied in the inteival 
between the initial oiophaiyngeal manifestations and the out- 
bieak of a leucemic condition The patient was a 33-yeai-old 
piegnant woman who had had a tooth exti acted because of 
pain and swelling of the gingival tissues and tongue on that 
side The local symptoms became woise, fevei developed and 
local manifestations piogiessed to neciosis The patient had 
an aboition Local applications of salvaisan and lubiazol, 
aiitistieptococcic and antigangienous seiums, sulfonamides 
and vitamin C lesulted in a siougliing away of the gangienoiis 
aieas, and the patient appealed to be completely well, how- 
evei, a few days latei left-sided pneumonia and caidiac insuf¬ 
ficiency lesulted, and the patient was tiansfeiied to the medi¬ 
cal seivice, wheie a diagnosis of acute monocytic leiicemia 
was made The patient died a few weeks latei 

Shaip'® lepoits the case of a 65-yeai-old woman m whom 
blebs and blisteis occui led on the soft palate, phaiynv, left 
side of the tongue and buccal mucous membiane These even¬ 
tually bioke down, foiming small, yellowish sloughs which 
weie evtiemely painful The only lelief obtained was fioni 
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aspum-phenacetm mixtuie and applications of pme caibohc 
acid to the painful area 


In an inteiesting but biief paper, Goldstein and Calcagno'® 
call attention to the fact that the incidence of diphtheiia in 
certain sections of the United States inci eased in 1944 and 
1945 They believe that this inciease is expected to continue 
because of the high pievalence of diphtheria among the Gei- 
mans and the veteian foices of the Umted Nations Many of 
the American tioops letuiming fiom Em ope aie undoubtedly 
canieis of viiulent diphtheiia bacilli, iiiespective of vhethei 
or not they have had the disease 


Aside from the well established facts leading to the clinica 
diagnosis of diphtheiia, Goldstein and Calcagno enumeiate 
seveial points not heietofore suggested which proved of giea 
help in making a clinical diagnosis This clinical diagnosis 
of diphtheiia is indicated if the exudate oi membiane seems 
to have extended since the last examination, if the exudate 
exiends above the faucial pillais oi if the uvula is involved A 
limited and faiily well demarcated area of hypeiemia about 
the membrane and absence of extensive inflammatory reac 
tion, especially early in the disease, aie positive indications 
of diphtheria 


Of the 16 children with tuberculous cei vical adenitis treated 
at the county branch of the Hospital for Sic ii 
London, 70 pei cent had tuberculous infection of the tons 
and three had tuberculosis of the adenoids ^ . 

briefly records these cases, because tuberculosis o 
Holds IS rarely mentioned in the liteiatuie " j ^ 

children was there clinical evidence of tubeiculosis and al 
Were in apparent good health Treatment consis e ° 
of the tonsils and adenoids, compiession of the glands 
^hich abscesses have developed and geneia care 

SiegeT* made a study of the effect of (,0 

hemophilus influenzae, H hemolj^icus an - , ^ childien 

feeble-minded but physically normal institutionalized children 
''ho ^^ere nasopharyngeal carriers of these «\e‘in^s Throat 
cultures were obtained before and after ic * 
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sulfadiazine fiom both tieated childien and the coutiols Oi- 
gaiiisms weie cultuied in media containing 0 12 units of peni¬ 
cillin pel milhlitei 

H influenzae was lecoveied fiom piactically all cultuies, 
only 71 pel cent of cultmes contained Neisseiia H hemo- 
lyticus was found to be the most seiistive to sulfadiazine and 
was absent when the diug was used H influenzae colonies 
weie 1 educed in kind and numbei, but tieatment with sulfa¬ 
diazine did not lid the nasophaiynx of the oiganism Neis¬ 
seiia weie totally lesistant to the diug, the colonies lemaining 
unchanged Following discontinuance of the diug, colonies 
again became numeious even in those tieated, howevei, with 
H influenzae an inciease in diug toleiance was noted 

An Intel eating and unusual case is lepoited by Spai and 
Williams-- in which seiious complications followed the use of 
nasophaiyngeal packing foi contiol of epistaxis Spontaneous 
bleeding necessitated a pack in the nasophaiynx foi piacti- 
cally two weeks Seveial days aftei the initial pack was 
nisei ted the patient complained of headaches Neciosis and 
abscess foimation developed in the nasophaiynx as a lesult of 
the packing, togethei with a chain of symptoms including 
involvement of some of the cianial neives In addition, men¬ 
ingitis developed and evidences of osteomyelitis in this aiea 
became appaieiit The infection eventually lesponded to 
chemotheiapy and ladiation 

Fabei and associates-'’’ undeitook a study to deteimine the 
modes of viius excietion in human poliomyelitis They applied 
20 pel cent viius foi 10 minutes to the cential end of the 
divided infiaoibital bianch of the light tiigeminal neive in 
the cheek of Rhesus monkeys On the thud day heavy lesions 
weie usually piesent in the homolateial but not the contia- 
lateial semilunai ganglion, wheieas only occasional minimal 
lesions were found in the cential components of the tiigemnial 
system in the pons and medulla At the same time, viius was 
detected in the homolateial but not in the contialateial gan¬ 
glion Pooled nasophaiyngeal washings collected fiom the 
second to the fifth day, inclusive, also levealed viius 
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They then tieated foui Cymomolgus monkejs of Plulippme 
origin similaily and collected mateiial and pooled them seii- 
alli on the second, third and foui’th days aftei exposiiie The 
animals weie killed on the fourth day An 0 85 pei cent solu¬ 
tion of sodium chloiide was washed tluough one nostiil v.uh 
a catheter and the leturnmg fluid was collected fiom the othei 
nostril Both this material and the fecal and intestinal con¬ 
tents were concentrated by the technique of SiKeibeig and 
subinoculated intiathalamically mto Rhesus monkeis 

Results of this study support the hypothesis pieiiousli sug¬ 
gested on anatomic grounds by^ these authors that when polio¬ 
myelitis vnais, which is known to be axonallj conducted, has 
penetrated a bony suiTace, entered the telodendiia of a periph¬ 
eral afferent neuron and ascended to the corresponding pe¬ 
ripheral ganglia, where it can multiply and infect adjoining 
neurons, it would then be m a position to spread not only 
centnpetallj to the central nerwous system but also centiifu- 
gally back to the surfaces supplied by the same nei \ e si steni 
llTien the pohomyelitis virus was applied to the central en 
nf a divided branch of the trigeminal neive in the cheek, it 
haieled centiipetally to the corresponding semilunar gang ion 
ii'ithin three days Virus was detected in the nasophaiingea 
irashings on the thud and foui’th days, uhich indicates cen- 
hufugal spread to the nasophai-yrngeal sui’face Evidence tha 
the nrus had been foUowed was suggested by the fact that the 
'nrus Mas found in the stool on the fourth but not on the thud 
These writers suspect that excretion, like iniasion, of 
Poliornielitis virus occurs through axonal channels 


In a good levieii article, Schenck-' describes the 
and sj’niptoms, and treatment of acute lunai ^ onsi i i 
chrome tonsillar and adenoid infections, Vincent s nngma, 
retrophai’j’ngeal abscess, peiitonsillai abscess an ipi reii 
2rief case histones are included to illustrate these common 
•nfections of the pliai’jTix and fauces 

Reck - desciibes a case of submaxillar %, _ 

Ron in an infant tuo and one-half months old A ieti 
goal abscess Mas suspected because of the s^iptoms, hoMeiei 
a radiograph leiealed no Midenmg of the shadous of t 
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lyticus wL fon^H f > contained Neisseiia H hemo- 

was absent wbpn ti° a senstive to sulfadiazine and 

weie 1 educed m t ^ nifluenzae colonies 

diazme d^d If m """ ^leatment with sulfa- 

seiiawpipfnf iiiisophaiynx of the organism Neis- 

unchano-pd i? if ^lug, the colonies lemaining 

Z Following discontinuance of the drug, colonies 
again became numeious even in those tieated, howevei, with 
H influenzae an inciease in diug toleiance was noted 


VI/-,eiesting and unusual case is lepoited by Spai and 
lams in which seiious complications followed the use of 
nasop laiyngeal packing foi contiol of epistaxis Spontaneous 
ee ing necessitated a pack in the nasophaiynx foi piacti- 
ca y two weeks Seveial days aftei the initial pack was 
insei ed the patient complained of headaches Necrosis and 
a scess foimation developed in the nasophaiynx as a lesult of 
the packing, togethei with a chain of symptoms including 
involvement of some of the cianial neives In addition, men¬ 
ingitis developed and evidences of osteomyelitis in this aiea 
became apparent The infection eventually lesponded to 
chemotlieiapy and ladiation 


Fabei and associates"''' undeitook a study to deteimine the 
modes of virus excietion in human poliomyelitis They applied 
20 pel cent viius foi 10 minutes to the cential end of the 
divided infiaoibital bianch of the light tiigeminal neive m 
the cheek of Rhesus monkeys On the thud day heavy lesions 
weie usually piesent in the homolateral but not the coiitia- 
lateral semilunai ganglion, wheieas only occasional minimal 
lesions weie found in the cential components of the tiigeminal 
system in the pons and medulla At the same time, vnus was 
detected in the homolateial but not in the contialateiai gan 
glion Pooled nasophaiyngeal washings collected fiom the 
second to the fifth day, inclusive, also levealed vuus 
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They then treated four Cjniomolgus monkejs of Plulippine 
origin similarly and collected niateiial and pooled them sen- 
ally on the second, thiid and fonrth dajs after exposuie The 
ammals were killed on the fourth daj An 0 85 pei cent solu¬ 
tion of sodium chloride was washed tluough one nostiil with 
a cathetei and the letuming fluid was collected fiom the othei 
nostril Both this material and the fecal and intestinal con¬ 
tents neie concentrated by the technique of Sdveibeig and 
subinoculated intiathalamically into Rhesus monkeys 

Results of this study support the hypothesis pre\noush sug¬ 
gested on anatomic grounds bj' these authois that when polio¬ 
myelitis virus, which is known to be axonallj conducted, has 
penetrated a bonj- surface, enteied the telodendiia of a peiiph- 
eral afferent neuion and ascended to the coiiesponding pe¬ 
ripheral ganglia, where it can multiplj and infect adjoining 
neuions, it would then be m a position to spread not only 
centiipetallj to the central neiwous sjstem but also centiifu- 
gally back to the surfaces supplied by the same neiwe s\ stem 
When the pohomjelitis \nius was applied to the central end 
of a divided branch of the tiigeminal nerve in the cheek, it 
tiaieled centiipetallj to the corresponding semilunai ganglion 
within tluee dajs Virus was detected in the nasopharyngeal 
washings on the thud and fourth da>s, which indicates cen¬ 
trifugal spread to the nasopharjTigeal surface E\udence that 
the Ml us had been followed was suggested b\ the fact that the 
Ml us was found in the stool on the fourth but not on the thud 
da> These writers suspect that excretion like in\asion, of 
poliomyelitis virus occurs thiough axonal channels 

In a good ie\iew aiticle, Schenck"' desciibes the signs 
and symptoms, and treatment of acute lunar tonsillitis, 
chronic tonsillar and adenoid infections, Vincent’s angina, 
reti ophan ngeal abscess, peritonsillar abscess and diphtheiia 
Biief case histones aie included to illustiate these common 
'N^fections of the phai\nx and fauces 

Beck - desciibes a case of subniiixillai-y, deep ceiMcal infec¬ 
tion in an infant two and one-half months old A retiophaiyn- 
geal abscess was suspected because of the s\mptoms, howetei, 
a ladiogiaph revealed no widening of the shadows of the 
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leti ophaiyngeal tissues but definite mciease in size of the 
shadows of the base of the tongue with obliteiation of the 
space between the base of the tongue and epiglottis and witli 
backwaid displacement of these stiuctuies A tentative diag 
nosis of submaxillaiy abscess was made Following tiache- 
otomy to lelieve the dyspnea and evacuation of a large 
sublingual and submaxillaiy abscess, the patient completelv 
lecoveied Beck states that this was the youngest patient he 
had evei seen with Ludwig’s angina type of infection 

A most intei eating and unusual case of heipes zostei con 
fined to the distiibution of the glossophaiyngeal nerve is 
desciibed by Wiight^" When the vagus neive is involved, 
peisistent nausea and vomiting aie conspicuous featuies In 
Wiight’s case theie was ipsilateial involvement of the 
phaiynx, tonsillai fossa, faucial pillais and soft palate The 
lesions weie extiemely painful and responded pooily to medi 
cations but cleaied up with the use of nicotinic acid and phe- 
nobaibitone Nausea and vomiting peisisted foi seveial days 


In an effort to determine the frequency of beta hemolytic 
streptococcus in patients suffering fiom soie tin oat and the 
response of these patients to local sulfathiazole theiapy, Fov 
obtained thioat cultures from 400 patients suffering fiom 
sore thioat Sixty-four of these had tonsillitis and 336 had a 
diffuse nonexudative inflammation of the phaiyngeal lyni 
phoid tissue and mucous membrane An incidence of 75 per 
cent of beta hemolytic streptococcus was found in patients 
having exudative tonsillitis These patients were given su a 
thiazole gum to chew The results in patients used as contios 
indicated that local sulfathiazole theiapy was more efficacious 
than other types of treatment tried The chewing of guw 
containing 0 25 gm of sulfathiazole foi one horn lesults m 
the deposition, in the crypts of the tonsils, of a disceini e 
amount of sulfonamide compound 


Mangabeiia-Albeinaz'’* has written a lengthy 
which he proposes some changes in the classification an 
minology of inflammations of the thioat This pio e 

classification of the different involvements and diseases ^ 

thioat has defied the skill and didactic ability o 
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gists The difficulty is due to the fact that the throat does not 
represent anatomically oi physiologically one single oigan but 
a space made up of independent elements in which the uppei 
digesti\e and lespuatoiy systems are ielated Acute tonsil- 
htis IS divided into seveial forms and the ctuonic mto tlnee 
Pharjmgeal infections aie likewise divided into a number of 
fomis, and anginas are classified into seven divisions with a 
multitude of subdimsions This papei repiesents a gieat deal 
of woik and a noble attempt to classify coiiectly the manj 
ailments occuiimg in the throat, but it is thought that addi¬ 
tional classifications and numerous subdivisions of known dis¬ 
ease will simply add furthei burdens to an alieady over« oiked 
student 

Gustafson-^ made an experimental studj in an attempt to 
isolate the etiologic agent of a disease of the uppei lespiia- 
tory tract in dogs which is frequently complicated by pneu¬ 
monia and encephahtic sjTnptoms Nasal washings were taken 
from infected dogs and irrigated through the nasophaixTix of 
noimal dogs Bacteriologpc studies on throat washmgs from 
both infected and uninfected dogs failed to reveal any organ¬ 
isms which could possibly be considered as a causative agent, 
howevei, the results in the dogs which received washings 
containing antibiotics and those which received washings 
without antibiotics suggest that bactei la may have some coun¬ 
terpart m the syndrome 

The fact that the chorioallantoic fluid harvested from eggs 
v hich wei e inoculated \\ ith matei lal used by the ninth pas¬ 
sage was sterile is evidence in support of a possibilitv that 
the causative agent maj be a virus Moreo\ei, disease of the 
upper respiratory tract developed 14 davs after intranasal 
iroculation with this chorioallantoic fluid 

An oiganism isolated from the stools from some of the dogs 
and tentatively classified as a Shigella was studied to deter¬ 
mine whether it had any relation to the diarrhea and the 
disease of the upper lespiratoiy tract Dianhea with positne 
stool cultures de\ eloped in one out of four dogs after they 
"eie fed the organism Gustafson could not state with cer¬ 
tainty from his stud\ that the Shigella organism was the 
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etiologic agent of the diarihea observed in seveial of the dogs 
used foi the passages Moi cover, the course of the disease of 
e upper lespnatoiy tiact m the animal leceiving a suspen 
sion of it duiing the acute phase of this syndiome was not 
alteied by this organism 


Ainaud^® lepoits the results of tieatment with stieptomy- 
cin in 85 patients with phaiyngolaiyngeal tuberculosis The 
intramuscular injection was employed in 67 and the aeiosol 
method in 18 patients Topical application was usually tiled 
first, and rf this was unsatisfactory, injections were given 
Only mediocre results were obtained by aerosols, which were 
often poorly tolerated The dysphagia was more readily 
relieved than the dysphoma and ulceiations The lesults indi¬ 
cate that antibiotics are the best means, thus far offeied, of 
treating tubercular pharyngolaijmgitis 


Wille^^ reports a case of a 17-year-old boy, with no clinical 
evidence of tuberculosis except a weak Mantoux reaction, who 
had intermittent attacks of epistaxis for two years The 
bleeding came from what appeared to be an ordinary adenoid 
growth At adenoidectomy under local anesthesia an almost 
walnut sized tumor was removed Histologic examination 
revealed some ulceration on the surface of the adenoid mass, 
some necrotic areas in the deeper portion with numeious epi- 
theloid cells, and some typical Langhans’ giant cells The 
grouping of these cells was typical of tubercular structure 
One year later there was almost no evidence of further tuber 
culous changes 


Neiman^^ presents the results of an experiment designed to 
test the efficacy of sulfathiazole in reducing the bacteiial noia 
causing infectious pharyngitis Included in the 
129 medical students divided into three groups The 7 su 
jects in Group A chewed gum containing 0 25 gra ' 

zole for one-half hour tluee times a day (total, 0 75 gm ), 

75 subjects m Group B served as controls and the 45 j 
in Group C chewed gum containing 0 25 gm 
once daily This was continued over a period of eight raon - 
including the Winter months, but apparently ^ ^ cts 

intermittent periods when gum was not chewed The suoj 
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were questioned at two-week inteiwals foi a histoiw of that 
period and those with complaints lefeiable to the upper 
respnatorj'^ tract were examined by the student health officei 
The chief concern of study was the incidence of infectious 
pharjmgitis as determined clinically The incidences of colds 
and of irrational phai-yngitis are also reported 

Results of the in\ estigation levealed that infectious phaijTi- 
gitis occuned twice as often in Gioup A (0 75 gm per day) 
as in Group C (0 25 gm per day) Also, Group B (control) 
had nearly twice the rate of occuiience as Gioup A and thus 
four times the rate of Group C There were no cases of sensi¬ 
tization and no reactions of hjiiersensitiintj' Neunan consid- 
eis tins difference in rates significant and concludes that there 
seems to be a diminution m the mcidence of piimaiy strepto¬ 
coccic pharjTigitis in persons chewung tlnee sulfathiazole gum 
tablets daily 

Tlieie are several significant aspects biought out bj this 
study not discussed by Neiman There were se\en cases of 
infectious phai’j'ngitis in subjects taking the medication but 
occurring during periods when the gum was not being chew ed 
All se\en of these belonged to Group A (0 75 gm per daj), 
whereas none occurred in Group C (0 25 gm pei day) Also, 
the late of infectious phai'j’ngitis of Group A was twice as 
high as that of Group C Does this indicate a reduction of 
resistance of the patient, an increase in Miulence of the organ¬ 
ism or some other factor causing those on the larger dosage 
to be moie susceptible to infection, or does it indicate that the 
smaller dosage is more efficient‘s Neiman does not discuss the 
se\ent\ of the infections which did occui in the groups leceu- 
ing medication as compared with the contiols Also, he 
reports e\tieniel> high concentration of the drug localh, but 
no figures are gi\en to substantiate this Blood samples did 
not gue a positue result foi sulfathiazole 

A case of tubeiculosis with m\oKement of the nasal pas¬ 
sages and the nasopharjTix is reported bi Rosenthal ^ because 
of the raritj of this complication It is apparent fiom the 
desciiption of this case that the nasopharv ngeal complication 
was secondar\ to a pulmonarj infection Although this aiticle 
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infection was s„‘ etteUve "he''' ““T ““ 
ment could not be cons.deied .1"^""”'’ 


nnJXTemsi'pt toXIllTd® “““i 

and Stevvaifc Suzincal iPirm i ‘I ^^scubed by Ea}’ 

eially unsatisfactoiy as all gen 

always seveied and^too oftpn fi 
Ray and Stewait think Hip f ^ oiifihnal symptoms lecur 

the mam affeieilrnmIrof^ neive, which is thought to be 
obtained in the few lenoif-Pr? lesults have been 

tl^e ^lossopha yngJa ne ve of mtiaciamal section of 
laigei seiii ofsnpb ^ « 

t^on can 

mteieshnff < 3 iin^ Snydei/® m an excellent piesentation of an 
about inferi- attention to seveial impoitant points 

looked niononucleosis which aie too fiequentiv over 

occm,J!n ^ P of a busy piactice They discuss the 

tinii a a ^ ° edema of the pliaiynx and laijmx in this condi 
nhcoi moie than one-half of the patients 

hull ^^ohes, soft palate and uvula weie a 

icin le Theie was slight to seveie edema of all the oi*aI 
mucosa, w iich was most evident m the soft palate and uvula 
lAttie 01 no exudate was piesent The biight led coloi, the 
edema, the involvement of the soft palate and the uvula, and 
le paucity of exudate chaiacteiized this type of phaiyiigeal 
inflammation Many times patients complained of little oi no 
sole till oat Frequently, m infectious mononucleosis theie is 
involvement of the ceivical lymph nodes, whicli, as a lule, aie 
painful to touch The lack of i espouse to sulfonamides and 
penicillin is stiongly in favoi of the diagnosis of infectious 
mononucleosis The diagnosis is always confiinied by hemato¬ 
logic 01 seiologic findings 


A case is piesented of a patient wJio had consideiable e.\u 
date on the tonsils, which eventually appealed in small aieas 
on the aiytenoid The laiynx was extiemely edematous in 
this paiticulai case 
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Theie IS no doubt that many cases of infectious mononu¬ 
cleosis aie einoneously diagnosed as sti eptococcal ’ 

common soie throat, Vincent’s infection, giippe oi mfluenza 
A laige numbei of patients do not lecover ^ 

such common illnesses, it is possible that many aie actually 
suffering fiom infectious mononucleosis, a benign disease b 
of considerably longei duration 

Dalton- calls attention to the f^ 
loid dysfunction and suppurative ^musi is wi 
hyperplasia of the epiphaiynx and the necessity o 
these pathologic conditions, when present, e ore 
hyperplastic lymphoid tissue by physical means n 
of his cases he found that 19 2 per cent of Patients Imd thy 
loid dysfunction Lymphoid hyperplasia was 
9 67 pel cent, moderate in 32 88 per cent slight or absen 
in 57 35 per cent There was no sinus infection i - P 
cent, moderate infection in 20 per cent an sevei 

in 7 8 per cent of cases There ™-i 

females as males Hyperactivity of the thyioid occu red 

three times as often as hypoactivrty It ^ P ^^oie 

remember that slight thyroid dysfunction P^°f f. 

severe systemic reaction in a child than m an a u ’ , 

dien respond more quickly and more comp e e y o 
than do older persons Dalton points out the mipoitance of 
following a steieotyped loutine histoiy and physical examine- 
tion to avoid a mistaken diagnosis 

B.xby- lepoits the lesults of a study of 139 
theiia of the nasophaiynx p.oved by Paaifve cultuie encoun 
teied duling a pei.od of eight montlis at the GeM.a 

Hospital in Fiadifurt, Geimany Two “/‘‘'f 

weie used The hist gioup of 88 *'‘,““0 

tine treatment” consisting of bed lest and the 
treatment plus 100,000 units of 

muscularly The second group leceive ® ^ npnicillm vere 
Group 1. but in had b 

Tim iS o this stody proved that the penic.lhn- 
te“ed patmr recovered mo.e promptly. lenu.ied shorter 
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^wapitaluatioii Inr? Fa, 

incidence of cai ueis^^Tlnl^^^'^J,"® a deciense 

contention tliat peniciJlm is 

f^iPhtheuae It is lat 1 f ‘■‘ 8 :ainst coiyaebacteium 
chphtheiux of the nasophaiyir'f “ with 

tEOe Obtaining: cuituies fiom n 1 ■'* 

PJ^jyyngeal conditions would with acute ii.iso 

witii this type of disease ^ conveisant 

Kovenstino and Pmno.as j 

blodving-tliegWossophaivno-pni^^^'^^’^® technique for 

plot and moie effect veS m'^rj 

in drawing r!l r «sed It con 

mastoid bone and the anX“ ^'P 

tliese, then laisiiitr a 9 I m ^ i ^ mandible and bisecting 

veitieai to tlie skin fm a If ^ O'seited 111 a diiectioii 
the suiface Of Z IZ ^ f to 4 cm medial to 

The needle is then lem^'”/ i^ ^^ styloid bone is encountered 
passes 0 6 cm len.? a that the i)o..it 

this point the innr^i P^^^teiioi to tlie bony styloid At 
caieful aspiiatmn ‘phonf?«s injected slowly aftei 
of DiocaiiiP 7 )ii/D„(- ^ m i to 8 cc of 1 5 pei cent solution 
thesn of the f-n ^ pioduce adequate anes 

caseTaiec^^^^^ Two illustiative 

of 1 iduim intn fZ 1 Peifoimed 111 one foi inseition 

of Jeimri cW'ci. a case 

smirieil uiL] ^ f Iong:ue, as a diagnostic ineasuie before 
lecoinmendeV"^'''” ffJossophaiyngoal iieives was 


aiticle, McLoiinaiP" emphasizes the iinpoi 
< ce 0 pel oiming tiacheotomy m cases of paialysis of the 
piiaiyngea muscles lesultiiig fiom diphtheiia 01 bulbai polio 
myelitis As stated by McLoiinan, tliese patients have weak 
ened lespiiatoiy muscles (inteicostaJs and /01 chaphiagin) as 
well ns excessive secietions within the tiachea These secio- 
tions aie fiequently aspiiated, and this nilnbits piopci use 
of an aitificial lespiiatoi by a nonpateiit aiiway Removal of 
secietions fiom the phaiynx by suction is iindesaable because 
it IS tiaumatic and must be peifoimed fiequently Trache 
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otomy offers an easier and more thorough means of lemoiung 
the secretions and lessens the bur den on the eakened i espii a- 
torv muscles 

Retlii*“ discusses the two known technical vaiieties of tians- 
verse pharyngotomy in which incisions are made above oi 
below the hyoid bone, which have been designated as supra¬ 
hyoid and subhyoid phaiyngotomies Since both of these ap¬ 
proaches have certain disadvantages, Rethi made an attempt 
to deinse a technique which would unite the advantages of 
both approaches, that is, the free insight upwaid and down- 
waid, excluding aspiiation even in the cases of abundant 
bleeding and seeming uneventful healing of the wound This 
technique is always pieceded bv a tiacheotomy and the 
pharyngotomy incision is at the level of and extends fiom 
one end of the hj oid bone to the other A detailed desci iption 
of the technique, which appeals a bit complicated, is pie- 
sented The hyoid bone is seveied in its middle portion and 
the mucosa of the phaiynx is seveied in a vertical line The 
exposure obtained appears excellent for lesions oi tumors on 
the base of the tongue, lateial pharyngeal \\alls, epiglottis 
and upper portion of the larynx Two cases of goiter of the 
base of the tongue are appended The one treated by supra¬ 
hyoid pharyngotomy was followed by suppmation of seven 
weeks’ duration and descensus laiyngis In contrast, unevent¬ 
ful healing follow^ed tiansveise phai ^^lgotomJ in the othei 
case 

Kilbouine and Loge" present the results of one phase of an 
investigation of 127 men m an aimv camp who contiacted 
hemolrtic streptococcal phai\ngitis The ciitena foi diagno¬ 
sis were strict and apparently well observed These men weie 
dnided bj rotation into three gioups without legaid foi the 
severitj of then illness when admitted A group of contiols 
leceued no theiapj specific foi the disease, anothei gioup 
leceued inteimittent theiapi (300,000 units cisstalline peni¬ 
cillin in aqueous solution once dail> for six to se\en da\s) , 
the thud gioup iecei\ed continuous theiapi (20,000 to 50 000 
units cijstalline penicillin in aqueous solution e\ei\ thiee 
houis foi fom to se\en da\s) 
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pat.ents“4hTe Mo™g “? ™"* 

in title less frequently and m 

gioup leceiving mteimittent fhpi^ magnitude, wheieas tlie 
1 espouse in incidence and in degiee^ mtemediate 

lep^oilH'^trstanf T. ? 

bloughtout There wn' ^ ^^amrence of late lelapses 13 

contmuoua the^v oTtrrf 

All patients lehl'Ti s IT*'” "“®'* aabstieptolysin title 

sequelae ““'■‘‘ant with the appeaiance of the late 

theianT* 717 concluaion was diawn that penicillin 

title m formation of the antistieptolysm 

deffrpp ni n streptococcal phaiyngitis to a 

of non ^lonal to the duration of the antibacteiial action 
Jnn! ? maintained dm mg the 24-houi peiiod, the re- 
miff suppiessed more by continuous than by inter¬ 

mittent theiapy This may be significant m view of Kilbomne 
and Loge s obseivations and then leport of other writeis that 
a ei sequelae, such as rheumatic fevei and glomei ulonephn- 

is, eve op m those cases in which a use m antistieptolysm 
title occuis 


This investigation appeals to have been well planned and 
executed, the conclusions aie conseiwative and consistent with 
the findings, and the lepoii: is clear and concise 

Kypei and Cioss^= report a case of Thorawald's bursitis 
which was resistant to Roentgen theiapy and surgical inter¬ 
vention They believe the patient failed to impiove probabJj 
because the cavity of the buraa, extending as it does bach 
near the occipital bone, is inaccessible to the suigeon TJiey 
point out that if this nasopharyngeal cavity is chionicalJy 
infected, it may act as a focus of both local and systemic 
complications The chief s 3 nnptoms aie headache, clnomc 
phaijmgitis, postnasal dischaige, sinusitis, frequent colds and 
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hoarseness These buisae should be excised oi the abscess 
should be opened if the median lecess of the adenoid is closed 
because of inflammation 

Wennei and Tannei*** conducted inteiesting experiments in 
an effort to detenmne risk of attack among persons hving in 
households in which poliomyelitis existed They showed that 
frequently m several member's of a family, clinical or sub- 
clinical attacks of the disease develop and it was found that 
earners of virus were concentrated about households in which 
there was a paralyzed patient It is thought, theiefoie, that 
in these loci, apparently, there is wide distiibution of \iius 
in humans 

A widespread outbreak of poliomyelitis in Kansas sei\ed to 
can'j out studies on cultures from the oiophaijiix, blood and 
stools Throat cultures were made on admission to the hos¬ 
pital and during the ensuing days cultures were obtained flora 
the throat of each member of the household An mteiesting 
description of the work pei'foimed and an analysis of each 
family seen is tabulated The results of the study showed that 
the virus of poliomyelitis has a wide distribution in members 
of these households Wennei and Tanner were able to shov 
that out of 24 members examined, 17 had pohomyelitis xirus 
in their mtestinal discharges and m seven virus \\as detected 
in the throat 

Theobald^* presents a report of the study of the iMde vari¬ 
ety of symptoms and complaints referable solely to the epi- 
pharymx in 150 patients All other factois which might 
produce the symptoms w ei e cai efully eliminated Thus, a 
sinus condition pioducmg postnasal dischaige, epipharyngeal 
conditions, secondary to diseases of the nose, and alleigic dis¬ 
turbances were not included The ages of the patients ranged 
from five to 75 years, vath the majority (16 6 per cent) m 
the 40 to 45-yeai range There were 5S males and 92 females. 

The most frequent complaint was postnasal dischaige and 
the next was recuirent sore throat The other complaints in 
order of frequency weie cough, earache, recurrent colds, 
hoarseness, bronchitis epipbai-yngitis, fever, bleeding, crust- 
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tom IS Sy dJctstd “n™ga"l; =W 

tion, Theobald piefei^ ®PiPhaiyngeal exaniina 

Yankauei speculum "asophaiyngoscopy with the 

and locauTeUpy^^ opeiation, luadiation 

by surgical 

Clowe technique Local 7. 

teiization with 5 nei pAnf , usually consisted in cau 
did not lespond tS tur ^hose who 

waining is md A note of 

ladium theiapy and w^aTtlm eff J'^^^tioii of pievious 
might be ^ ^ niadiation theiapy 

whom tliTlYi-h^^^^^^ ^ 66-yeai-old woman in 

anmoach fn neive was avulsed by the eviiacianial 

oSvA ® neuialgia On the fiist post- 

whirii M ^ ^ ^ 1 ? ^ seveie attack of pain about the eai, 

aiPfl fi A elieved was due to cential stimulation of the 

tivpiv the neive was torn Thiee yeais postopeia 

vely the patient still has slight pain aiound the eai, winch 
e leve y aspiiin, and some dilBculty in swallowing diy 
lood, which IS oveicome by dunking watei Slight facial 
paiesis, evident m the eaily postopeiative peiiod, has dis 
appeared Of couise, the light side of the back of the tongue, 
he light tonsil, the fauces and the light side of the soft 
palate aie insensitive 


Moiiison believes that the extiacianial appioach may he 
piefeiable to the intiaciamal route m eldeily patients who 
aie worn out from the pain He cites the cases of two patients 
opeiated on by Williams in whom lelief of pain has been 
obtained up to eight and 10 yeais, lespectively, following 
operation The technique of the extiacianial loiite is described 
in detail because Moiiison consideis as unnecessaiily seveie 
some of the techniques lefeiied to in the liteiatuie in winch 
the posteiioi belly of the digastiic and stylohyoid muscles and 
even the external caiotid aie divided 

Loge and KiIbouine^“ made a study of 184 patients witli 
a pieliminaiy clinical diagnosis of stieptococcal phaiyngihs 
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during a trro months’ peiiod in the Spiing of 1947 “1 to 
dehneate the natuial history of this epidemic of sti eptococcal 
pharyngitis in a joung adult male population, 2 to assess 
the -value of two methods of penicillm treatment as compaied 
with purely sjTnptomatic theiapy, 3 to detennine and evalu¬ 
ate the antistreptolysin response of patients in each of the 
three treatment gioups ” This paper is concerned with the 
natuial historj- and results of tieatment in 127 patients with 
streptococcal pharyngitis The “untreated” gioup received hot 
sahne gaigles or inigations, obligatory bed lest foi three 
da\3 and codeine when necessaiy The “tieated” gioup le- 
ceived, m addition to these measmes, penicillin eithei in a 
single daily injection of 300,000 units foi about a week oi in 
dosage comparable to the usual expeiience 

The results indicate that penicillin, legaidless of the method 
of administration, did not sigmficantlj altei the svmptomatol- 
ogv of the disease but did reduce the peiiod of pvnevia and 
leucocYtic reaction Pyogenic complications occuried in foui 
untreated patients, in none of the patients who leceived peni- 
cilhn in conventional dosage, and in two of those leceiving 
the single dailv dosage Late complications of the infection 
occuiied in none of the patients who leceived penicillin in 
the conventional mannei, but iheumatic fevei developed in 
three patients receiving intenmttent penicillin therapv, and 
late complications occuiied in two patients leceiving sjmip- 
tomatic therapv The five ielapses occuired in penicillin- 
treated patients The incidence of positive cultures obseived 
at the end of three weeks was greatlv reduced in the penicil- 
Im-treated patients It was also noted that penicillin therapv 
reduced the incidence and degiee of antibodv response as 
measuied bv the antistreptolvsin Tlieie was less interference 
w ith the antibodv mechanism in the patients treated w itli the 
large single dailv injection of penicillin 

IRRADIATION 

In an aiticle devoted primarilv to a discussion of the Amei- 
ivan literaiuie on the treatment and prevention of deafness 
of tubal oiigin bv radium therapv, Revnaud* draws the fol¬ 
low ing conclusions 
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^ Radiitm tlie.anv »u 

of the cavum m the child repeated exam 

™uent‘oS‘comXM,ons Th?'^ “”8“ 

iaie in the hands of Araencan nt ^o^P^ications have been 
selection of patients and exhf^m ^ because of caieful 

tion of niadiation o caie m the dosage and dura 

Pox'^ discusses the neer? -f^-, *■ ^ 

infected adenoids oi smnc «, ^ chiJdien who have 

structive adenoid mass Thio secondary to an ob- 

tbe relative value of adenmw conceined chiefly wtJi 

‘•twn The latte. notT “■* ""^Phawal .ad. 

''PS 'ts deflmto ,ndZ, «■= tae., fo, each 

qUMtIy they aie beat deed tog”the'.™'“'”“' 
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capsule and used ™sucli*but” ™‘’ “‘‘P captnied in a 
houis Also Fha scj X exhausted in a matter of 

used The aloha itself may be placed in a capsule and 

PenetiahL "'ey "« 

The beta lav absoibed by the thinnest screen 

TenPhl by 1 mm of lead The gamma lays 

of IpTci rh ^ up to 6 to 8 inches of soft tissues oi 5 5 inches 
suIp hpipo- T oonsideied best foz theiapy, a suitable cap- 
mifflfin ^ out the moie nuiueious oi more 

o-flmmQ f^eep Roentgen theiapy is sunilar to 

g ladiation except foi the secondaiy effect on the tissues 
and oigans penetiated to leach the selected part In the usual 
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therapeutic dosage ladiation does not destioj oi lemove Ijun- 
phoid tissue It inhibits mitosis and cellulai multiplication 
and thus secondaiily reduces the size of the mass 

In compaiing surgical tieatment and ladiation, Fox points 
out thiee instances in which the foimei is bettei used cases 
in which the mass m the nasophai’jmx is lai ge, has nevei been 
removed, or in which immediate lesults aie needed Radia¬ 
tion IS used if the amount of tissue is small oi inaccessibly 
located Both aie advocated in clnldien undei ti\o yeais of 
age because theie is lecuiience of some tissue in almost 100 
per cent of these cases 

Fox uses combmed deep Roentgen laj theiapy and gamma 
radium radiation The average patient receives 1,000 tissue 
Roentgens to the nasophai'ynx within 30 days, given in five 
to SLX divided doses At the time of the second and fifth 
treatments 50 mg houis of gamma radium radiation are given 
to each side of the nasophaiynx 

The use of beta ladium lays is found to be not quite so 
good as the combination of Roentgen lay and gamma radium 
but IS the most suitable method for dealing with laige num¬ 
bers of cases, at the operating table and in young infants 
The method is employed by way of a monel metal capsule ith 
an outside diameter of 2 3 mm and containing 50 mg of 
radium One to foui treatments aie required (usually thiee) 
at two to three-A\eek inteiwals The tieatment consists of 
leaving the applicator in each side of the nasopharynx for 
6 5 to 8 5 minutes No \nsible lesults are manifested before 
foui to six weeks, and usually longer is required Fox cau¬ 
tions against indiscriminate use 

This IS a good summary of the use of irradiation up to the 
time of Its publication, but furthei changes ha%e been ad\o- 
cated and at the present time a 50 mg radium applicatoi is 
inserted to each side of the nasopharynx for 12 minutes 

Bernstein*'' states that irradiation of the nasopharynx is of 
great benefit in cases of deafness in children, due to partial 
occlusion of the Eustachian tubes by hyqierplastic and chroni¬ 
cally infected hmphoid tissue in and around the tubes, recur- 



1206 LE JEUNE &, STUART PHARYNX & PHARYN SURG 

ScaP* outlines the indications foi luadiation of the lym 
phoid tissue in the nasophaiynx foi the pievention of deaf 
ness and tieatment of infections of the uppei lespiiatoiv 
tiact Lymphoid tissue is known to be sensitive to radiation, 
the lays act on the geiminal centei of the cells, inhibit mitosis 
and pi event fuithei function and giowth of new lymphocytes 
to leplace those destioyed In a senes of 38 cases tieated by 
this method foi impaiied heaiing, pionounced impiovement 
in healing acuity was obtained in the majoiity of cases It 
appeals that the piesent enthusiasm foi ladiation therapy is 
definitely wan anted because of the excellent lesults obtained, 
up to the piesent time I know of no bad lesults developing 
in any patient who has leceived ladiation theiapy 


Fox and VVest^'* have devised a cyliiidei leceptacle of 
chiome-plated biass, 17 cm high, with an outside diameter 
of 4 cm, and walls 3 5 cm thick, foi cleansing the naso- 
phaiyngeal ladium applicatoi supplied by the Eadium Chenn 
cal Go A cap of similai mateiial fits ovei the cyhndei This 
cap contains an opening 13 mm m diametei, tlnougli which 
the applicatoi may be inseited It is almost impossible to 
oveituin the cyhndei since it has a wide, heavy base Within 
the cyhndei aie numeious ladially aiianged bustles which 
lun the entile height of the cyhndei A layei of absoibent 
cotton in the base of the containei pi events damage to the 
ladium capsule if it should stiike the bottom of the container 
The containei is filled with a fiesh solution of 10 pei cen 
“caioid” powdei in 1 1,000 aqueous solution of zephiian 


To cleanse the applicator it is held by its handle an 
inseited thiough the opening in the top of the leceptac e an 
pushed down thiough the bustles and solution It is laov 
up and down in oidei to loosen any adheient mateiia an 
left in the solution foi about a minute It is then lepiace 
a two-inch lead block foi stoiage 


Adequate piotection against the beta lays of the 

duiing cleansing is affoided by the V (-he aque- 

walls The "caioid” acts as a piotem digestant and 
ous zephiian solution as an antiseptic 
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Jones^® leviews the lesults obtained in the tieatment of 136 
adults who were given 331 uradiation tieatments of the 
nasopharynx The method of application followed the usual 
routine technique Results weie detei mined by answeis to a 
questionnaire Impiovement in hearing was lepoited by a 
goodly number and surprisingly enough a number of patients 
reported improvement from the annoyance of tmnitus The 
sensation of pressure, noted by some of the patients, was 
relieved and the incidence of colds was reduced 

Jones stresses the impoidance of accuracy in placing the 
applicator m the nasopharynx and justly believes that the 
position of the radium may be the determining factor in 
obtaimng good or indifferent results He fuithei emphasizes 
the importance of applying irradiation before irreversible 
changes occur and considers the duration of the symptoms 
to be more important than the age of the patient He con¬ 
cludes that irradiation therapy m selected cases offers better 
results in conservation of hearing and relief from tinnitus 
and pressme than any other cuiient method of tieatment 

The need for treatment of hypeidiophied adenoid tissue is 
explained by Woodbridge^' under two broad headings 1 chil¬ 
dren with repeated attacks of deafness and/or aural mfection, 
and 2 flyers with aeiotitis With reference to the former, 
Woodbridge points out that Crow'e observed that more than 
75 per cent of adenoidectomies, manj m good hands, resulted 
m pronounced recurrence of lymphoid tissue Aftei discuss¬ 
ing the various difficulties and disadvantages of using Roent¬ 
gen rays on these children, Woodbridge concludes that the 
radium applicator is the most practical method of treatment 
With reference to the problems of the aviators, the advan¬ 
tageous use of the radium apphcatoi on those men making 
high altitude flights is pointed out 

This article brings out nothing new, Woodbridge having 
only recently started using the applicator himself Instead, 
he quotes freely from two aitides which pieviousl> appeared 
in national journals He bungs out two points winch the 
abstractors question 1 that theie is “a lajer of diffuse Ijm- 
Phoid tissue beneath the epithelium throughout the length of 
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that nasophaiyngoscopic axarai- 
atiou of the tubal oiifices gives a conect indication of the 
function of the tube 


Accoiding to Neiveit and Kallen," the Eadium Chemical 
Co levealed that the contamei in common use foi the naso 
p laiyngeal ladium apphcatoi was designed foi tiansportation 
only It piovides one-mch ladial piotection, wluch is inade¬ 
quate against haimful lays These authois lepoii; a unit 
which contains the necessities foi tieatment with, and cleans¬ 
ing and housing of the apphcatoi It also piovides adequate 
piotection in stoiage The appaiatus consists in geneial of 
a lead decantei of thiee-inch ladius at the base and a cap 
foi piotection aiound the handle of the apphcatoi The whole 
IS enclosed in a wooden case which contains the cleansing 
essentials and the time clock 


Minchew and Collins-’® piesent an excellent geneial leview 
of ladiation theiapy of the nasophaiynx foi impaned heaiing 
due to hypeitiophied lymphoid tissue They discuss the mci 
dence, diagnosis and pathology of the condition They lecom 
mend foui treatments of ladium, 12 minutes to each side, hvo 
weeks apait Impiovement of moie than 15 db was obtained 
in 66 pel cent of 18 of then patients with impaned heaung 
caused by lymphoid hypeitiophy obstiucting the Eustachian 
tube treated m this way duiing one yeai 


BENIGN TUMORS 

Waltnei®® lepoits two cases of extiamedullaiy plasma cell 
tumors, which, he concludes, occui laiely in the nasophaijmx 
compared to those arising in the bone maiiow These plasma 
cytomas aie desciibed as polypoid oi sessile giowtlis, oi as^ 
moie 01 less ciicumsciibed swelling of the mucous mem la 
Some are laige and others aie no larger than a bean a " 
points out that benign plasmoc 3 d:omas may show 
behavioi many years aftei then discoveiy As long as ne 
the clinical nor histologic appearance can give a , j 

cation of the future course of these tumors, earj i 
removal of the extramedullary tumor associated with 
Boentgen theiapy seems to be indicated in eveiy i 
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Koop and associates®^ remind us that neurilemmonas may 
arise in any portion of the body where nerve sheaths exist 
That the pharynx is an uncommon site for such a tumor is 
evidenced by the fact that only six such cases have been 
reported in this locahty Although these tumois are benign, 
they occasionally become quite laige and because of their loca- 
bon are extremely difficult to lemove endorally, so that in 
most instances they must be removed through a cervical inci¬ 
sion A case is described in which five nemilemmonas were 
removed, this brings the number of lepoited cases in the 
literature to 11 Good results were obtained in all leported 
cases 

According to Kmght and Bunting,®' onlj 37 cases of tra¬ 
cheal fibroma have been reported in the literature Thev’’ 
describe a case m a boy 20 years old A lateral Roentgeno¬ 
gram revealed a large mass protiuding from the posterior 
wall of the trachea, 5 cm below the laiynx It was thought 
to be an adenoma The t um or, which was occluding four- 
fifths of the airways, was completely lemoved and the patient 
had an uneventful convalescence 

Diamond and Peikins” report a case of calcified hematoma 
of the oropharynx secondary to a gunshot wound It is 
reported because of lack of sirailai cases in the literatuie and 
os a contribution to the differential diagnosis of pharyngeal 
tumors The patient was a 70-year-old man who complained 
of progressive hearing impairment of the left ear Twenty- 
mne years previously he had been shot in the face, the bullet 
passed from the left side of the nose and through the roof of 
the mouth to the atlantoaxial region and had been left m 
Examination revealed a 4 cm smooth, bony hard, hemispheric 
swellmg in the left lateral, posteiior pharjngeal wall which 
showed as a calcareous deposit in the Roentgenogram As 
there was some question of neoplasm, the mass was aspirated 
and 5 cc. of jelly-like material was obtained This was 
reported by the pathologist as “calcific material ” Diamond 
and Perkins felt that this represented a calcified hematoma 
and that no further treatment was indicated 
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compaiatively laie c.se of a l,po,na 
fu,„„ ^ ,, phaiynx in an infant 

was m?r diagnosis of lotiophaiyngeal abscess 

=M‘l^ 7 . ’ incision proved the mass to be an eiicap 

suicitcd tumoi of yellowish white tissue and the liistologic 
lepoit levealed it to be a lipoma 


n a c assic aiticle, Mai tin, Ehilich and Abels"° discuss all 
p lascs of juvenile nasophaiyngeal angiofibiomas, which aie 
neitiei common noi malignant neoplasms, neveitheless, these 
tumoi s piesent seiious pioblems because of the complications 
invaiiably associated with then giowth and tieatment Tweii 
ty-nine cases of juvenile nasophaiyngeal angiofibioma aie 
analyzed It is geneially agiced that all these tuniois are 
highly vasculai and nomnfiltiating The angiofibioma is one 
of the few types of tumois which exhibit a pionounced se\ 
piedilection, it occuis in the nasophaiynx oi posteiioi nasal 
cavity of pubescent males The outstanding symptom is nasal 
obstiuctiop, and latei lecuiient epistaxis develops The eti¬ 
ology) histology and pathology of these tumois aie discussed 
and the opinion is expiessed that the clinical diagnosis should 
always be confumed by biopsy Mai tin and co-woikeis cm 
phasize the fact that nasophaiyngeal fibiomas show some 
degiee of spontaneous legiession at the time of sexual matui 
ity It IS Intel csting to note that complete legiession of the 
tumoi occuiied in one patient who leceived sex lioinione 
theiapy This therapy is advocated loutinely by Mai tin and 
associates Roentgen theiapy is of much value as all licman 
giomatous lesions aie moderately ladiosensitive Implantation 
of ladium needles oi ladon definitely helps to leduce the si/ic 
of the neoplasm and coiistiict blood vessels Suigic<il excision 
IS hazai clous and it is thought wise to ligate both 
caiotids when seiious hemoiihage is a complication I 
size of the tumoi has been i educed by ladiation, 
excision may be considered Mai tin and co-woikeis aie o 
opinion that the piognosis as to life is excellent ’ 
thought that piactically all patients with this type o 
plasm should letovei and become fiee of symptoms w 
sexual maturity is leached 
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This article repiesents one of the best attempts to discuss 
all phases of nasopharyngeal fibionias It is higlilji probable, 
as suggested by Martin and associates, that a sex-endoci me 
relationship exists in these cases 

Lillie and Heck''’ lepoid the case of a Filipino, 45 jeais old, 
Mith a chief complaint of lecuiient cough of one jeai s duia- 
tion and mild pharyngitis On examination the left lateral 
pharjmgeal band was found to be thickened, edematous and 
red, extending from the posterloi tonsillar pillai infeiioih to 
the salpingophaiyngeal fold supeiioilj A pieopeiatite diag¬ 
nosis of hypertiophy of the left lateral pharyngeal band nas 
made The lateial phaiyngeal pillai was removed The path¬ 
ologist reported the lesion to be a hemangioma Neither Horn¬ 
er’s syndrome noi paralysis of the vocal cord oceuried post- 
opeiatively This case is of inteiest because of the unusual 
location of the tumoi on the lateral phai'Nngeal band, the 
unusual clinical symptoms, the raiitj* of occuiience of heman¬ 
gioma in the pharynx and the fact that the tumor uas not 
identified until it had been removed Lillie and Heck postulate 
that the cough in this case may have been caused bj vagal- 
irritation transmitted bj way of the visceral sensoij fibres 
to the phaijTix 

Haikonen and Llalmio''' present the results of treatment of 
31 patients mth bioad fibroma treated b> Roentgen therapN 
alone, by opeiative and ladium theiapy, oi bj radium alone, 
betw een 1929 and 1945 Follow-up examinations v eie done on 
21 patients and 10 answered questionnaires The average age 
''as 16 5 jeais Of the 20 patients who recovered, three 
improved and in eight treatment has not been completed but 
the patients aie improied There have been no deaths Of 
the patrents treated erther by operation alone or w itli radia¬ 
tion 67 per cent reco\ered and 63 per cent of those treated 
bj radiotherapj alone reco\ered Of coui’se, less time was 
required for treatment of patients b> operation than b\ radio¬ 
therapj Immediate ieco\er\ occurred in 50 per cent of 
patients w ith pedunculated neoplasms treated bj Hopmann s 
operation Radiotherapj eithei made the tumors disappear or 
limited their growth 



1212 


Wail w TUMORS 

ma),S ta™ 3 iTtte l™pt' “f «•»=» of 

Tile ages of tlie patients I'anT a Hospital 

ovei 70 yeais, neaily one-thifdV'°"' to 

^'eais TJieie weie onVtluee fpt ^6 and 36 

t'vo pel cent weie caicmom.s ® Ninety 

tiansitional cell caicinoniHrivrT of 

classified caicinoma foui nf ^ ’i^^^°®PHheIioma, 10 of un 
o»e case each of Ivmnho' epithelioma, and 


o»e case each of IynwZU,LT'''^T ^PHiiehonia, and 
and leticiiJoendothelioma * maJignant melanobJastoma 


tile nasophaiynx about tlie 

-tossa of KosenmuIIei Th “^tachian tube, especially in the 
iiiegulai. nonpedunr.ii.ia ^^Peaiance was usually a small, 
mil 101 It ;vas usi could be seen with the 

and bled on contact' if"/* ‘^^^^ted, had a duty giay e\iidate 
fieep ceivicaJ nodp <3 ur ^ii^^ aot painful The upper 

iiaid 01 coik-like tL The nodes weie lubbeo' 

otheiwise involved Tu ®i^'“i was not ulceiated oi 

in vaiious diiections tumois in this seiies spiead 

sinuses especiallv thp ^uding extension into the paianasal 
upwaid involved the^IIiJ^f ethmoids Extension 
in five cases the Vfi ‘^^^'nal neive in two cases, the Illid 

cases tliP XUh ^ Huee cases, the Xth in 11 

cases, the Xllh m th.ee eases and the Xlllh la 12 cases 


fom etoiina ° stiuctuiea of the head .3 divided into 
mpnf ninW? ^lasaJ, oculai and otheis Auial iiivolve- 

mpn/- nf h 'naitus, alteied sensation in the eai, impair 
pnnQiof a ciischaige The nasal symptoms 

lino- ^ complete obstiuction, attacks of hemor- 

ge, 01 ood-tinged mucoid dischaige The ocular mam 
es a ions weie pain in the oculai legion, ptosis, diplopin, 
exophthalmos and impaiiment of vision m advanced cases 
Ihe foui th gioup included bulging of the soft palate, pam in 
the foiehead, side of face oi tempoial legions, numbness of 
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certain areas of the face or lips, dysphagia, hoarseness, en¬ 
largement of the cervical l 3 rmph nodes and metastasis to 
distant parts of the body 

The duration of eaily symptoms from onset to first exami¬ 
nation was two to three months m foui cases, four to six 
months in 11 cases, seven to 11 months in seven cases, one to 
one and one-half years in six cases, tivo years in su. cases, 
and three years in two cases 

Wang stresses the importance of a nasopharyngeal exami¬ 
nation m any patient with the symptoms already mentioned, 
especially those of the nasal group, in addition to headache 
and cervical adenopathy Headache was a prominent early 
symptom in 12 patients, nasal obstiucbon in 20, attacks of 
nasal bleeding and bloody discharge in 17, and cervical ade¬ 
nopathy in 18 cases Nasal symptoms, m addition to tinnitus 
and impairment of hearing, occurred in 64 per cent of the 
cases and as a rule were among the earliest subjective com¬ 
plaints Wang further stresses that biopsy should be done in 
the presence of any bulging, especially in the lateral naso¬ 
pharyngeal wall, though it be smooth and regular He points 
out that a positive result of biopsy is rarer after radiotheiapj 
has been instituted and that a negative result does not exclude 
malignancy 

The prognosis m Wang’s series was found to be bad, the 
disease usually running a fatal course in less than 3 5 j ears 
The tumors were found to be inaccessible to surgerj', but 
usually rather radiosensitive The method used at the Chengtu 
Hospital was packing radium needles into the nasopharynx 
and inserting the needles into the regional lymph nodes when 
involved 

This report indicates a learned investigation of 36 cases It 
confirms the work of others and emphasizes man> significant 
phases of this important subject 

-4. study of 34 cases of tumors of the nasopharjnx seen 
during the past 25 \ ears is presented by Da% is These 
included 19 cases of carcinoma, four of lymphosarcoma, 10 of 
angiofibroma and one of mjxosarcoma These types are com- 
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eri'jrdia™s S'lh" unsatisfactoiT to treat The 

they aie hidrlpn tumors is frequently delayed because 

in consult,^^ to inspect Delay 

an alreaclv diffie seems to complicate fuither 

the fact tlfflt t^ ^ Pioblem, however, this is probably due to 

which wn 11 definite and reliable early symptoms 

whmh would seem to warm the patient of the existing lesion 
scusaes he various symiptoms and concludes that deep 
Koentgen ray therapy is the best treatment for nasophaiyn 
gea malignancies These cases are inoperable when fiist seen 
^ given as good results as Roentgen lay thei- 

apy The problem of the nasopharyngeal fibroma, which 
occurs in males between the ages of 10 and 20, is also dis 
cussed These are benign tumors which are extremely vascu 
lai and, therefore, present real surgical problems 

An interesting discussion of this article was given by Gaid 
ham, in which he marvels at the remarkable geogiaphic dis 
tiibution of these types of tumors In Hong Kong, 26 pei cent 
of all surgical malignant lesions were in the nasopharynx 


The variety of symptoms contributes to the difficulty of 
early diagnosis in these cases Nasopharyngeal examination 
in those sensitive patients who gag easily can best be cai 
lied out by phaiyngoscopic examination which will establish 
the diagnosis readily Every patient with bizarre symptoms 
should be given the benefit of a phaiyngoscopic examination 
and only in this manner may we hope to obtain eailier 
diagnosis 


The clinical chaiacteiistics of 46 cases of malignant tiimois 
of the nasopharynx studied at Johns Hopkins between 1925 
and 1946 are reviewed by Van Metie'“ Sixty-thiee pei cent 
of these tumors occurred in males and all presented symptoms 
primarily involving the nasopharynx, ears, cervical glands oi 
cianial nerves These symptoms, together with all othei data, 
aie elaborately tabulated for brevity Van Metre states tiia 
in hrs cases if the first symptom was neurologic, in 85 pei ceii 
of the cases the Vth neive caused the pain The lymplm 
drainage of the nasopharynx is rich and these tumois are 
highly malignant Eaily extension via the lymphatics wou 



LE JEUNE & STUAKT PHARYNX i, PHARY^ SUBG 1215 


be expected Because of the location of the tumoi, in\ohe- 
ment of the ciamal nerves is expected 

Graham and Meyer,who point out that fortunately naso- 
pharjTigeal malignancies are of raie occurlence, report 29 
such cases encountered in a 10-\ear period Because the lesion 
IS not easily accessible, it is frequently overlooked Over half 
of their patients had been under treatment and some had 
undergone operations for sjTuptoms which were caused bv the 
nasophai-jTigeal tumor's Other writers have lepoiled similar 
experiences, proving that the nasopharjTix, because of its 
inaccessibilitj*, is too often neglected The symptoms produced 
by nasophai-yngeal lesions are frequently misleadmg and sel¬ 
dom do thev direct attention to this area except when the 
lesion IS well advanced In Graham and Mover’s senes tran¬ 
sitional cell caicmomas predominated Twenty-six of the 29 
patients were treated bj Roentgen therapy, the dosage and 
method of treatment being described fully Onlv six of these 
surv’ued It should be noted that none of these patients was 
seen earl> as all had lymphadenopath> on initial examination, 
an indication of early metastasis It behooves the ihinologist 
to exercise more diligence in examination of all patients with 
bizarre symptoms, for only in this manner can an earlj diag¬ 
nosis permit a better prognosis 

ilorrison = states that because carcinoma of the pharv n\ 
and tonsil is raie and produces minimal svTnptoms in the 
carlj stages, patients complaining of mild, persistent sore¬ 
ness, a burning sensation, mild djsphagia, slight “stuffiness" 
of the ears oi sirailai sjTnptoms should have careful exami¬ 
nation of the entire phaiynx with a head niinoi, phaijngeal 
and larjTigeal mirrors and the finger A specimen for biops> 
should be obtained fiom an> mass, ulcer oi aiea which 
feels different from the surrounding tissue The piognosis of 
malignant lesions of the tonsil and phaijnx has been rather 
poor because the diagnosis is usuallv made in the late stages 
after metastasis has occurred, however, eailj adequate tieat- 
ment of patients with such lesions has given good lesults 
Morrison, therefore, emphasizes the dangeis of temporizing 
in such cases 
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Cruthirds^’ piesents a case of an angioepithelioma of the 
postnasal spaces in a boy four years old One month following 
removal of the tumor and eight Roentgen ray treatments, the 
patient appeared normal m every way, however, five months 
postoperatively there was metastasis to the lungs and abdo¬ 
men and the patient died 

Since most of these tumors do not present symptoms until 
fairly late, Ciuthiids emphasizes the importance of roubnely 
performing a thorough examination of the nasopharynx in 
any patient with nasal obstruction or pain in the head and 
neck Only in this way can these tumom be detected early 
enough, since early treatment with Roentgen ray and radium 
offers the patient his best chance 


Greenfield'‘ was piompted to report a plasmocytoraa of the 
nasopharynx because of its rarity He quotes several authors 
and concurs in their belief that although it is true that extra¬ 
medullary plasmocytomas may vary gieatly as to their malig 
nancy and course, there appears to be little evidence to 
indicate they aie not all malignant lesions and they should be 
so treated 


A case is xepoited of such a tumoi occumng in a soldier 
20 years old Intensive million volt Roentgen therapy was 
given to the recurrent neoplasm in the nasophaiynx The 
cervical nodes responded slowly to irradiation Greenfield 
states that originally the diagnosis in this case was reticulum 
cell sarcoma but because of its resistance to Roentgen ray a 
review of the histologic section was made and the diagnosis 
changed When accessible, plasma cell tumors may be success 
fully treated by surgical excision combined with Roentgen 
ray These tumors are radiocurable, but require intensive 
therapy to the lesion 


In a most thorough and interesting article. Hall and Fn 
man” relate the results of their extensive observation on 
histologic changes m squamous cell carcinoma of the mo 
and pharynx produced by fractionated irradiation Th 

ministration of Roentgen rays in small f from 

the normal epithelium to recover somewhat each day 
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irradiation injuiy, whereas the less differentiated tumor cells, 
for the most par-t, show no evidence of recovery Fractiona¬ 
tion also increases the number of times each tumor cell is 
exposed to irradiation while in the piermtotic or mitotic phase, 
which IS believed by many to be the most radiosensitive phase 

The standard treatment technique is accurately described 
The administration of each daily dose of radiation evokes 
a companion recovery effect Successive doses of radiation 
become cumulative in then effect Biopsies were taken at 
frequent intervals during this entire study to determine the 
progressive action of irradiation The histologic changes pro¬ 
duced m tumor cells following irradiation of squamous cell 
carcinomas are 1 the acute cell death, which occurs chiefly 
during the first week of irradiation, 2 the characteristic cell 
change of enlargement of tumor cells, some of which attain 
giant size, and 3 radiation keiatogenesis, which is the accel¬ 
eration either in rate or degree of the normal process of 
keratinizatron 

The observations of Hall and Friedman suggest that as 
a result of irradiation there is a pattern of progression 
from normal mitotic figuies to giant-sized tumor cells to 
profound nuclear disturbances In successfully treated car¬ 
cinoma, mitotic division ultimately ceased 

In order to destroy a radiosensitive squamous cell carci¬ 
noma of the upper respiiatoiy tract, it is usually necessarj 
to produce at least a second degree epithelitis and epidermitis 
These reactions of the skin and mucosa are an indication of 
the amount of destruction produced by radiation and serve 
ns a guide m the treatment of the patient 

An analysis of the serial biopsies showed that 25 to 50 per 
cent of tumor cells \\ere destroyed betiveen the seventh and 
the eleventh days of iiiadiation, usually by acute cell death, 
which IS considered the most significant of all radiation effects 

This IS a most worthwhile papei full of knowledge of the 
subject and should be read b> all referring patients vith 
malignancies for irradiation so that they may have a better 
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inadiS‘’toLfs‘*“ '>'“8® "'hidi take place 


in 


conceined with^°esw^s^ otolaiyngologist is diiectlv 

which secondaiiJv inv i +u PumaiiJy intiacianial and 
Ceitam inti^ialr^ "asophaiynx oi nasal cavities 

phaiynx and nflq'iJ ^^vade the sphenoid sinuses, iiaso 
common of thp.! dnect extension The most 

The chmcal anH adenomas and chondionias 

Pituitaiv nrl M aspects of cianiophaiyngiomas, 

bv chondiomas aie leviewed excellently 

dLulSl n extiacianial invasion is 

4 . _ , mica manifestations of headaches, nasal obstuic 

essive postnasal dischaige, paiticulaily if tins 
emoiihagic, should make the otolaiyngologist 
e 0 e possibility of extiacianial extension of sellai 
neopasms Tiue adenocaicinoma of the pituitaiy may be 
^ difficult to distinguish fiom a piimaiy malignancy 
° a D Biopsy usually establishes the diagnosis 

sn oentgen theiapy has been found to be the best type of 
leatment The lesponsibility of the otolaryngologist in these 
ypes of cases is obvious Eveiy patient with a known oi 
suspected lesion of the anterioi oi middle cianial fossa should 
have a caieful nasophaiyngeal examination Although it is 
tiue that the types of cases repoited and so well discussed in 
this papei by Fiiedbeig aie laie, neveitheless such a pies 
entation should be studied by all otolaiyngologists 


In an excellent aiticle Oiton'^ piesents the lesults of his 
personal expeiience with 470 cases of caicmoma of the laiyn 
gopharynx His lesults agiee with some of oui accepted facts 
about these lesions In his senes the most common malignancy 
I of the laiyngophaiynx was the squamous cell vaiiety and it 
piedominated in males in the piopoition 12 to one The sui- 
gical indications foi the vaiious types of malignancies of 
the laiyngophaiynx aie discussed Oiton coiiectly advocates 
ladical excision foi extiinsic types of caicmoma when opeia 
ble and expi esses the opinion that ladiation is of little if anv 
value He fuithei stiesses that it is the duty of the siugeoa 
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to aid in lehabilitating laiyngectomized patients and help 
them to develop new voices The statistics piesented aie inter¬ 
esting and informative and should be studied by all doing 
laiyngeal surgeiy 

At pel iodic follow-up Roentgenologic examination of 195 
patients with caicinoma of the hypophaiynx, in addition to 
the usual piimaiy leaction, Welin'® obseiwed, in five patients, 
mci eased width of the pieveitebial soft tissue shadow and 
the lecuiience of iriegulaiity of the mucous membiane, 
changes which were stiongly suggestive of a local recuiience, 
howevei, these changes disappeaied without furthei tieat- 
ment and theie was no evidence of lecunence on clinical 
examination Welm suggests that these changes are piobably 
produced by a late leaction after iiiadiation oi they may 
lepiesent a leaction of the ii radiated tissue to some extrinsic 
insult 

In an excellent article based on piactical expeiience and 
sound leasonmg, Lynch'® reminds us that the nasophaiynx is 
not the aiea of the upper lespiiatoiy tract most fiequently 
invaded by malignancies, but it is one of the most serious 
sites Lack of early symptoms is piobably lesponsible foi 
failure to make an early diagnosis in so few cases Fi equently 
metastasis occms before the tumoi is of sufficient size to 
pioduce symptoms Lesions aie most often found on the pos¬ 
ter loi wall of the phaiynx and Lynch considers these malig¬ 
nancies to be much more common than repoida in the litera¬ 
ture indicate The disease is primaiily one of males The 
pathology, histologic terminology, symptoms and diagnosis are 
discussed Lynch coiiectly concludes that the treatment of 
choice for nasophaijmgeal malignancies is radiation 

Baclesse and Dulac"* point out that in cases in \\ hich clinical 
examination of the rhinophaiynx proves difficult, radiographic 
examination of this region will indicate the existence of a 
tumor and its extent Although Ijnnphosai comas, epitheli¬ 
omas and lymphoepitheliomas — the most fiequent malignant 
growths — produce similar shadows, the> can often be dis¬ 
tinguished bj then location For example, epitheliomas of the 
Eustachian tube ha\e a particulai aspect which makes it 
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rLml posteiioi-supenoi partition The different anatomo 
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SURGICAL PROCEDURES DIRECTED TOWARD THE 
PREVENTION OF HEARING IMPAIRMENT 
IN CHILDREN 

Philip E Meltzee, il D, 

Boston, Mass 

To appieciate fuUj- the problem of the smgeon whose task 
IS to amehorate or prevent deafness, one must compiehend 
the complexity- of the stiuctures that make heaiing possible 
Ear surgeiy is unlike any othei type of smgeiy The ear 
surgeon’s task is not finished with the closing of the wound, 
he can leave \ ery little to tlie natural pracess of healmg Ear 
surgery- demands an exacting technique as well as an exacting 
after-caie The eai is a challenge to e\en the most skilled 
hands, and the smgeon must not only cme the disease but also 
must attempt to msure the maintenance of healing He must 
use lus skill to lea\e intact, oi as little damaged as possible, 
the tissues and structures in\ oh ed in the conduction of sound 

The ear demands of the smgeon, fiist, that he kno^^ the 
anatomy thoroughly , second, that he undei stand the patho¬ 
logic processes that may affect it, third, that he de\elop 
manual dexterity to a high ordei of excellence These de¬ 
mands upon the surgeon ma\ be fulfilled by- appienticeship 
and obser\ation, also by practice on the cada\er 

The technique of eai surgery wiU not be desciibed in 
detail, rather, an attempt ^\lll be made to clarify the condi¬ 
tions when it should be resorted to in the management of ear 
disease and for the pie\ention oi amelioration of deafness 

Pcad ai the -■'ftond Annual Vjncrlcin Ololo^icil Socltlj 

19 1^4 ♦ N 

Nott Thl'* iii< fn Larj x»„o-«copt O Rc and atcejiUd for 
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““““ mvEwioNoPOBAWESS 


UIDAPNESS 

^ve„ :L™3tocer‘“ ‘“ 


““rzr™® 

enc': ir:n'^etn‘\r ““ 

tions It IS also amazmir to m lespiiatoiy mfec 

tympam m childien w^th the membiana 

and yet no complaint of the obstiuction 

mined, no heaunff lose hn ^ 

common cause of deafnL'^tr^’rhTa 

adenoid tissue on arri ^ children is the piesence of 

extension of an infection°*^”*f tubes oi an 

infected adenoid tissue Wh contiguous 

children with a histoi v r adenoid mass is piesent in 

or acute luppmativo tf T" 

More debatable is th ’ ^ ^^catment is its suigical lemoval 

wheie the adenoid ma suigeiy indicated in cases 

Visualized with a\asonh«, ^ ^®£^iowth can be palpated or 

cally yes _anri h, fu ^ ^yngoscope, the answei is eniphati 

y he technique of di? ect adenoidectomy 

ectomv iq by direct adenoidectomy? Du ect adenoid- 

pharvnx- inr.! visualization of the entiie naso 

the Fn<?tnf.a ^ Rosenmullei, the torus of 

that pvtona ^ lateial salpingop^aiyngeal bands 

Dillur?^ postenoi tonsillai 

nil u A Visualization of the adenoid is best accom 

nnoi Q^f j*” ^ patient m the sitting position, because the 

p fh directly m front of the patient, he can woilc on 

^ ® ® ^^0 nasophaiynx without changing his position 

an IS 13 important if one is to see and tieat these least 
accessible aieas In the supine position with the head either 
a or yperextended theie is too much tension on the tongue, 
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theieby limiting the mobility of the palate so that it cannot 
be elevated and letracted piopeily I have tiied the supine 
position innumerable times and have nevei found it to be 
compaiable to the sitting position The dangei of this posi¬ 
tion IS veiy effectively mmimized by passing an inti ati acheal 
tube and packing the hypophaiynx with gauze moistened in 
sahne solution Othei simple pioceduies such as the immedi¬ 
ate packing of the postnasal space -wuth a laige gauze sponge 
and making him compiession foi a minute, this will sloi\ 
dowTi the bleeding consideiably Biiskly bleeding vessels aie 
made visible foi tins technique and can be clamped immedi- 
atelj Compiession by the hemostat foi a few minutes Mill 
assuie a completely diy nasopliaiynx The assistant, all dui- 
mg the opeiation, constantly sweeps the suction tube acioss 
the oiophaiynx 

Although it is not my intent to go into details of any of 
the suigical pioceduies foi the pievention of deafness, I do 
believe tliat this paiticulai opeiation needs moie than meie 
mention of it by title In the sitting position the patient’s 
head must not he against the film headiest but must lemain 
free in the head holdei’s hands, so that it can be Iniier- 
extended and easily lotated Any mouth gag ivhicli will not 
automatically hold the tongue fiimly to the flooi of the mouth 
or cieate tension on the pillais of the tonsil and soft palate 
can be used to keep the mouth open Minimal tension should 
he exeited on the tongue in keeping it out of the field of 
vision A Lothiop palate letiactoi is used to elevate the soft 
palate, and by vaiying the amount of tension on the soft 
palate with the letiactoi, almost eveiy pait of the vault can 
be visualized The ton of the Eustachian tubes aie leadilj 
recognized By placing the lip of the Lothiop letiactoi behind 
the toius, with gentle lateial piessuie, the fossa of Rosen- 
muller will be exposed The head holdei facilitates this \is- 
uahzation by thrusting the patient slightly foi\\aid at the 
hips and hypei extending the head so that the highest aiea of 
the vault may be exposed to viev> 

If the adenoid is being opeiated upon foi the fiist time 
the mass is remo\ed with the LaFoice adenotome and the 
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bleeding conti oiled as desciibed Then, by lifting the palate 
with letiactois as mentioned, the lemaining lymphoid tissue 
IS lemoved fiom the moie inaccessible aieas, such as the 
ossa of Rosenmullei, the ton and the salpingophaiyngeal 
bands It is essential that shaip, clean cutting punches be 
used with a perfoiated letaming basket This piocedure 
insuies lemoval of piactically eveiy bit of visible lymphoid 
tissue 


In patients with legiowth of adenoid, much moie meticu 
lous caie must be exeicised foi its lemoval If theie is a laige 
mass piesent, begin fiist with the adenotome and then lesoit 
to the punches foi the moie thoiough lemoval of the lym¬ 
phoid tissue fiom the toius of the tube and fossa of Eosen- 
mullei In the vast majoiity of cases, leciuiing middle ear 
infection fiom contiguous tissues will be prevented by this 
pioceduie 


Is this operation a panacea’ Ceitamly not, but it is tlie 
best pioceduie that I know of and has seived me well for 
many years I have removed adenoid legiowth fiom children 
who had previously been given a full couise of radium or 
Eoentgen ray therapy, yet suffered recurrent attacks of secie- 
toiy or acute suppurative otitis media, aftei this type of 
surgery no further attacks occurred On occasion I have will¬ 
ingly and happily resorted with excellent results to the use 
of radium and Roentgen ray in children on whom I peiformed 
direct adenoidectomy and failed to relieve them There will 
always be a few patients in whom otitis media will lecur 
despite surgical or physical therapy 


I cannot go along in principle with those proponents o 
radium or Roentgen ray therapy who substitute it for surgeiy 
regardless of the amount of regiowth The use of phjsica 
therapy should be limited to patients with persistent lecu 
lence of otitis media who have already had suigeiy, an 
whom the lymphoid tissue is flat and cannot be removed ^ 
further surgeiy Having failed to observe diminution in 
of the lymphoid mass, even where the radium apphca o 
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in direct contact with it, you will understand A\h\- I piefei 
surgical remo\al to physical agents 

early myringotomy as a PREVENTR'E procedure 

To e\en mention mjT.mgotomj as a smgical procedure foi 
the pie\ention of deafness seems elementary and yet it is defi- 
nitelj an important pieventi\e measure Otolai’jmgologists 
are seemg fewei and fewer cases of acute suppuiati\e otitis 
media m children The leason is that the pedianician oi 
general piactitionei sees the patient fiist, and since the advent 
of antibiotics both have de\eloped strong resistance to 
onilj miiangotomy, despite the strongest indications for its 
performance The fault hes, perhaps, piimaiih' with the oto¬ 
laryngologists who ha\e not sufficient^ emphasized the dan¬ 
ger of unpaiied heaimg owing to umesohed exudate in otitis 
media, exudate that could and should ha\e been diained bj 
miTingotomy This is not by vaj of belittling the effectue- 
ness of the sulfonatmdes oi of antibiotic agents in conti oiling 
infection The point is, that to ignoie the hamiful effect of 
delajed resolution of exudate on heaimg in cases where anti¬ 
biotics ha\e been used boideis on negligence This antipath\ 
to mjTingotomy b\ both physicians and parents is most unfor¬ 
tunate, as the puce may be some loss of the child’s hearing 

For that reason I uigentlj ad\ise earlj mjiingotomy vheie 
the indications for it are present It is a lerj important pre- 
\enti\e measure and should be resorted to more fiequenth 

simple mastoidectomy as a prophyxactic measure 

There can be no question in an3 one’s mind about Inch step 
to take V hen, in the couise of an acute suppuratue otitis 
niedia, signs and sj-mptoms of mastoiditis appear, but v hat 
about the patient who has had adequate chemotheiap\ m 
"horn the landmaiks of the drum membrane and the heaimg 
tad to return to noimal, or wheie the suppuration is minimal 
Oi ceased entiieh ’ This is the t%pe of c^ise wheie judgment 
must be used in deciding whether to continue temporizing oi 
to operate \\ hei e suppuration has gone on for some time 
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and then ceases, the question is, can the mflammatoiy zeac 
tion of the middle eai stiuctuies be lesolvecl to a degiee 
wheie noinial function can be le-estabhshed*? In othei woi-ds, 
IS the inflammatoiy process revelsible’ 

Without going into detail about any given case, I should 
like to emphasize the importance of not allowing peisistent 
middle ear inflammation and the accompanying deafness to 
go on unchecked 1 definitely recommend opening the mastoid 
and thoroughly exenteiating the cells, especially in the legion 
of the anti um for its effect m depleting the middle eai mucous 
membrane The surgeon must take the initiative in lesolving 
this tug of war between the organism and the therapeutic 
agent, with the patient taking the worst of it The end-result 
of prolonged middle ear inflammation, even without suppura¬ 
tion, IS in my expeiience some Joss of healing In operating 
on these patients you will be amazed at the degiee of decaJci 
fication and often suppuration, wheie chemotheiapy and anti¬ 
biotics have been used unsuccessfully 


AMELIORATION OF DEAFNESS IN MICROTIA 


Miciotia occurs in a lelatively small numbei of children, 
but when it does exist, particularly when bilateral, the sur 
geon must take some steps to help the child leain speech so 
that he may be properly educated A special suigical proce 
duie has been developed that can improve the child’s heaimg 
and bung it to a practical level 


In these childien the auricle is grossly malfoimed and the 
external osseus canal as well as the membiana tympani > 
absent The ossicles aie geneially rudimentaiy or poor ' 
developed, and may be fused, the stapes is usually noim 
In appioximately one-half the patients the antium an w 
toid may be well developed Wheie the celluiai develop 
IS good, an operation descnbed by Pattee^ has succeded 
restoring hearing to practical levels 

The following is a brief outline of the Procedure 
tenor root of the zygoma is the most impoida 
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and geneially indicates wheie the antium may be opened so 
as to expose the epitympanum and middle eai space An inci¬ 
sion IS made ovei the aiea wheie the antium is expected to 
be and the mastoid coitex lemoved A conical exenteiation 
of the cells is earned out mth the apex towaid the antium 
The lateial semicuculai canal is leadily identified, the incus 
and malleus aie then exposed Instead of following the Pattee 
technique of leaving only a small opemng to the antium, 
Di Edgai A Holmes, of the Massachusetts Eye and Ear 
Infiimaiy, who perfoims these opeiations, on my suggestion, 
now enlaiges the antium consideiably and lemoves the mal¬ 
leus and mens, theieby exposmg the head of the stapes A 
skin giaft is piessed mto the bony cone-shaped cavity, with 
the apex of the giaft diiectly in contact with the stapes This 
acts as an excellent conductive mechanism to the movable 
stapes 

This modified Pattee technique is a useful suigical pioce- 
duie foi the alleviation of deafness in cei'tam seveiely handi¬ 
capped childien Foi the defoimity, the plastic suigeon may 
utilize one of seveial collective techniques at his command 

CONSERVATION OF HEARING IN CHRONIC SUPPURATIVE 
OTITIS MEDIA 

In a pievious papei titled “Heanng in Chronic Otitis 
Media,” I discussed the vaiious opeiative pioceduies wherein 
the heanng might be conseiwed I did not have in mind 
children in particulai As this piesent papei deals entiiely 
With childien, theieaie seveial factors which should be 
claiified 

The paiamount objective in the management of chionic sup- 
Puiative otitis media has always been, and still is, to eiadi- 
cate the focus of infection which may be a tin eat to life 
Other considei ations were that suppuration had to be elimi¬ 
nated, and if possible, hearing conseiwed The saving of life 
niade the othei two desiied objectives negligible The fie- 
quency of chionic suppurative otitis media m clinics and in 
puiate practice has diminished tiemendouslj in the past 10 
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yeais No longei do we see children m whom the dium mem- 
biane and the ossicles disappeai m a matter of days in the 
couise of an acute scailet fevei oi influenzal infection There 
are aieas in this country wheie piompt and adequate medical 
caxe IS not yet available and I piesume we will continue to be 
confionted with the sporadic case of chiomc suppuiation in 
childien These patients will lequiie the best of judgment 
and skill m eliminating the disease and, at the same tune, 
conseive hearing 

In childien wheie the disease is limited to the epitympanum 
01 antium and the mucous membiane of the middle eai is 
simply thickened, the heaiing veiy often is good If befoie 
opeiation the paients aie infoimed that an attempt is being 
made not only to eiadicate the disease but also to consene 
healing, and that theie may be a slight dischaige fioni the 
eai following the opeiation, I am suie they will be happy to 
concui with the suigeon's wishes in oidei that the lesidual 
healing may be saved 

Befoie enteiing into furtliei discussion legaiding suigical 
piocedures, I must bung to your attention the excellent papei 
lead befoie this Society in 1938 by Di J Moiiisset Smith, 
wheiein he desciibed what he called “a graduated suigical 
technique" lequiiing only the complete simple mastoid opeia¬ 
tion in some cases or, where necessaiy, othei moie extensive 
suigical pioceduies Di Smith's appioach to the pioblem o 
the cluonic suppuiative eai is well planned and logical J y 
own appioach vanes somewhat in that it attempts to accom 
plish the desired lesult eithei by way of the exteinal cana oi 
by the Lempert endauial technique I use the endauial tMi 
nique entiiely foi modifications of the ladical as well as ic 
complete ladicnl opeiation 


OSSICLBCTOMY 

In childien with chronic suppuiative otitis 
the drum membiane is piactically absent with only 
of the ossicles present, ossiclectomy is my fiist 
These cases are not commonly seen and, theiefoie, 1 
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tunity foi the use of this pioceduie is limited It should be 
perfonned only in such cases wheie the Roentgen lay shows 
no evidence of enlaigement of the antiimi by eithei cholestea¬ 
toma 01 necrosis of cells In othei woids, the opeiation is 
peifoimed only wheie the disease is limited to the epitym- 
panuni and ossicles It should not be attempted wheie gianu- 
lations 01 polypi fill the middle eai space oi wheie the extei- 
nal canal is too small to permit good instiumentation It 
should nevei be perfoi med in a patient with a histoi y of acute 
exaceibations oi where symptoms aie suggestive of seiious 
complications 

Ossiclectomy has fallen into disuse chiefly because the 
patients weie not well selected and the pioceduie earned out 
without visualizing the cutting edge of the instiuments This 
resulted in damage to the membianous canal and middle eai 
mucous membrane and, not infrequently, to the facial neive 
All cutting IS towaid the operator and away fiom the medial 
wall of the tympanum All instruments aie of special design, 
paiticulaily the bone cutting foiceps They must be suffi¬ 
ciently slender to pass through an ear speculum and still 
permit visualization of the cutting edge 

The operation includes the removal of what remains of the 
drum membrane and ossicles and the lateral epitympamc wall 
formed by the inferloi suiface of the squama as it fills in the 
notch of Ravinius Di George L Tobey^ le-emphasized the 
usefulness of this operation in 1930 He advocated in a papei 
lead befoie this Society, the lemoval of the lateral epitym- 
panic wall so that the anteiioi end of the lateial semiciiculai 
canal could be seen This gave an excellent view of the entii e 
middle ear and tympanic space This simple opeiation often 
results in a dry middle eai with pieseiwation of the residual 
healing 

The after-caie of these cases is simple cleansing of the 
middle ear by iiiigation with 10 cc of peioxide diluted with 
equal paits of 70 pei cent alcohol These agents will wash 
out inspissated blood and debi is The middle eai may then be 
dusted with one of the following powdeis 1 Sulzbeigei- 
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iodine powdei 2 Combination of the following powdeis 
uiea, 50 pei cent, boiic acid, 35 pei cent, sulfanilamide, 13 
pel cent, sulfathiazole, 2 pei cent If the powdei fails to diy 
up the eai, a cultuie will leveal whethei the oiganisms aie 
susceptible to penicillin oi stieptomycm These agents may 
be used in combination penicillin, 5,000 units pei cc, and 
stieptomycm, 25 mg pei cc The eai is first cleansed with 
peroxide and alcohol solution, diied, and then five diops of 
this combined penicillin-stieptomycm solution is instilled into 
the external canal and allowed to lemain foi five minutes so 
as to peimeate the recesses of the ear 


EXTENSIVE SIMPLE MASTOIDECTOMY 

Where peiToiations of either Shiapnell's membrane oi the 
membiana tensa aie small, and the hearing is excellent, one 
may consider performing an extensive simple mastoidectomy 
as a preliminary procedure in the attempt to obtain a ly eai 
and conserve the hearing This operation should include me 
exposure of the head of the malleus and incus, the remov 
of all granulations in the region of the anti urn, as we 
the exenteration of the peiilabyiinthine cells Smith adv 
cates irrigation for several days to thoroughly clean etne 
anbum arf ep.tympamc .eg,on Tips f “'“‘“ft 

not successful, results in recurrent postauial abs ^^^^^^^ 
continuation of the discharge In the event of 
postaural abscess, although simple incision 
all that IS necessary, the frequency of the®e r 
tresses the child and parents very much, and they 
to demand more perunanent relief 


the MODIFIED RADICAL FOR CONSERVATION OF HEAR 

This procedme may be resorted to has 

measure" such as the extensive ^mpe — 
failed It may be performed m tho P 
perforations of Shrapne l^ membi^^^^^^^^ witl^^^^^^^ 

fefiofXnor mTinal perforations where the disease >s 
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entiiely limited to stiuctuies of the epitjTiipanimi, aiitium 
or mastoid Theie is no point in performing a modified radi¬ 
cal mastoidectomy unless the hearing is worth conserAung It 
has been mj practice to per*fonn the modified mastoidectomi 
^nthout the prelimmai'j" use of the extensive simple mastoid¬ 
ectomy even m children The exteriorization of the epitym- 
pamc space, antrum and mastoid not onlj pie\ents possible 
recurrence of postauial infection and other otitic complica¬ 
tions but affords good access for the after-care of the ca\ut> 

The extent of the disease determines the actual surgical 
techmque \\Tiere, for example, the ossicles appear normal or 
simply enveloped by thickened membrane, thej' need not be 
removed, they are left m situ If the head of the malleus and 
the incus appear to be necrotic they should be removed 

The modified radical has come mto its own since Lempert 
advocated the endaural approach for the eradication of dis- 
of the tempoi*al bone The controlled mstrumentatron 
permits exposure of the malleus and incus without destroying 
their relationship This approach has improved the chances 
for conseriung hearing to a much greater degree than an\ 
other technique 

The modified radical should include the complete removal 
of the outer epitympanic wall and the v\ idemng of the notch 
of Ravinius Thus, the head of the malleus and incus will be 
"idely exposed for good inspection of the recesses of the epi- 
tjTnpanum Wheie the head of the malleus or mcus is necrotic 
and it becomes necessarj" to remove them, the medial wall of 
the epitympamim is thoroughly curetted and a skin graft is 
placed m such a manner as to seal the middle ear space The 
inferior margin of the giaft overlies the upper part of the 
membrana tensa for about 1 mm It is surprising how well 
hearing is maintained m spite of the removal of the mcus and 
the head of the malleus One would expect a severe drop in 
hearing, at least a 40 to 50 db loss, but where the stapes is 
freelj movable and contained in a sealed tympanic space, I 
have observ’ed practical seiwuceable hearing in these patients 
Air-borne sounds aie appaientlj conducted to the head of the 
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stapes with veiy little loss, a fact borne out by the woik of 
Bekesy 

If tlieie IS a laige peifoiation of Shiapnell’s membiane, so 
that the ossicles cannot be coveied, it may be necessaiy to 
leave the head of the malleus and incus exposed as in a bai> 
lelief The membianocutaneous canal wall is pieseived and is 
used to covei the iidge as well as pait of the mastoid cavity 
The leniaining poitions of baie bone, such as the tegnien, 
may be skin giafted immediately Although I have left the 
malleus and incus exposed in the epitympanum without covei 
iiig them, I now do so with a small piimaiy skin giaft The 
lesiilt has been veiy satisfactoiy 


COMPLETE RADICAL MASTOIDECTOMY 


Geneially speaking, when one peifoims a complete ladical 
mastoidectomy in childien it is because theie is extensive 
eiosion by cholesteatoma, oi a maiked infection of the middle 
eai mucous membiane with gianulations and polypi, oi theie 
aie thieatening symptoms which lequiie the disiegai dance 
of coiiseiving any useful healing When the complete ladica 
mastoidectomy is to be peifoimed by choice, the lieaimg 
should be good enough to waiiant leaving the mucous mem 
biane intact ovei the piomontoiy and the windows Theie is 
no point 111 tiying to conseive veiy limited healing i y 
doing so you saciifice the oppoitunity to eiadicate complete} 
the disease, wheievei it may be 


The impoitant point that I wish to bung out in 
foimance of the complete ladical opeiation, if healing 
consei ved, is that the mucosa of the medial tympanic i * 
namely, that ovei the piomontoiy and f ,gt use 

and lound windows-must not be distuibed ^ ^st^ 
the gentlest of suction in these legions, even bette 
Jentle abso.pt.o„ of b.ood w.th co«oyvoon 
If socbon ,3 piefeued, the ,3 

opemng of the tube Violent suction doe as 
loiigli iiistiumentatioii If theie aie small, movable 8 
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tions about the window they can be lemoved with special!j 
designed middle eai cuiettes In my expeiience the complete 
removal of the mucosa fiom the medial tjunpanic vail has 
alvays resulted in a furthei loss of hearing Skin grafting of 
the tjTnpanum piopei in the complete radical operation has 
also resulted in furthei loss of hearing 

SUMMARY 

The most important surgical procedure foi the conservation 
of hearing in children is, in my opinion 

1 A well done adenoidectomy The well done adenoidec- 
tomy can best be accomplished bj' the direct visualization 
of the vault 

2 Myringotomy — which is a simple and very effective sur¬ 
gical procedure for prevention of deafness and should 
always be performed when indications are present in 
spite of the use of chemotherapeutic drugs and antibiotic 
agents 

^ In children with chronic middle eai suppuration vheie 
heanng is present, eveij attempt to conserve that hear¬ 
ing should be made by utilizing one oi the other of the 
various simple oi more radical procedures knovm to us, 
such as the extensive simple mastoid operation, the modi¬ 
fied radical or the complete radical, without disturbing 
the middle ear mucous membrane 
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CARDIOVASCULAR EPISTAXIS AND THE 

naso-nasopharyngeal plexus * 

George H Woodruff, M D , 

Johet, Ill 


In 1942, the type of nasal liemoiihage associated with liy- 
pei tension and aiteiioscleiosis was described by the authoi,* 
and it was fiiithei asseited that this vaiiety of nasal hemor¬ 
rhage seemed to be a distinct clinical entity The purpose of 
this article is to reassert this belief in the light of fuithei 
experience and to describe a group or plexus of blood vessels 
which may be frequently involved in cardiovascular epistaxis 


The history alone will usually aid greatly in diffeientiating 
cardiovascular epistaxis from the other frequent variety of 
spontaneous epistaxis, the common nose bleed of Kieselbach's 
ai ea, sometimes called epistaxis digitoi um The lattei usually 
has a history of repeated minor bleedings over quite a peiiod 
of weeks or months, gradually increasing severity as the 
minor trauma which caused it goes on In contiast, the onset 
of cardiovascular epistaxis is usually sudden and seveie, with 
a copious gush of blood from the nose or into the nasopharynx 
The initial flow may cease spontaneously as the blood piessure 
IS lowered, only to recur in a few hours as the piessuie again 
rises This sequence usually repeats itself several times, the 
patient meanwhile suffering more and moie from loss of blood 


Epistaxis digitorum may occur at any age, but is moie apt 
to occur in young adults and in children than in middle-ap 
or elderly individuals Cardiovascular epistaxis, on the other 
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hand, is an affliction of the middle-aged and eldeily The 
joungest patient in a senes of 28 cases piesented \\as 41 
yeais of age 

Epistaxis digitoium occuis usually in individuals with a 
noimal blood piessuie, while in the caidiovasculai type the 
piessuie IS neaily always distinctly elevated 

TABLE 1 

SDilMARI OF DATA ON PATIENTS IN WUIOM BLEEDING OCCURRED IN 
THE LATERAL WALL OP THE INFERIOR MEATUS F4R B4CK 


No 

Name 

Age 

Blood 

Pressure 

Location of 
Bleeding 

Treatment 

1 

Mrs J 

69 

ISO/llO 

Lat ^\all inf 
far back 

meatus 

Tamponage successful 

2 

Mrs W 

73 

216/110 

Lat all mf 
far back 

meatus 

Tamponage successful 

3 

PM 

1st time 

35 

215/110 

Lat. vail inf 
far back 

meatus 

Tamponage successful 

1 

PM 

2nd time 

56 

210/110 

Lat ivall inf 
far back 

meatus 

Tamponage successful 

3 

Mrs S 

73 

185/100 

Lat wall inf 
far back 

meatus 

Tamponage successful 

6 

T C 

60 

170/110 

Lat. wall Inf 
far back 

meatus 

Tamponage successful 

7 

J M 

72 

188/104 

Lat wall Inf 
far back 

meatus 

Tamponage failed in presence 
of cetlected septum Ligation 
e\t carotid successful 

S 

0 S 

74 

210/110 

Lat wall Inf 
far back 

meatus 

Tamponage failed in presence 
of dellected septum Ligation 
ext carotid stopped bleeding 
Pt died suddenlj apparentl} 
from an embolus 

9 

B E 

52 

220/110 

Lat. wall Inf 
tar back 

meatu-. 

Tamponage failed in presence 
of dellected septum Ligation 
ext carotid successful 

10 

Mrs R. 

40 

135/90 

Lat wall inf 
far back 

meatus 

Tamponage successful 

11 

Mr C 

51 

220/120 

Lat wall inf 
far back 

meatus 

Tampon ige successful 

12 

Mrs W 

5S 

200/90 

Lat wall inf 
far back 

meatus 

Tampon ige successful 

13 

H R 

1st Ume 

65 

210/100 

Lat wall inf 
far back 

meatus 

Tamponage fal'ed in presence 
of dellected septum Ligation 
ext carotid successful 

11 

S S 

65 

220/110 

Lat wall Inf 
far back 

me itu-- 

Tampon ige successful 
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0^ epistaxis digitoium is almost mvaiiably ii 
Kieselbach's aiea, while the location of cai cliovasculai epi 
staxis may be anywhere in the nasal cavity It seems to liavi 
a distinct tendency to occui outside the stiict confines ol 
Kieselbach’s aiea The most fiequent single site in the 
cases piesented was in the lateial wall of the inferioi meatus 
fell back, as is shown in Table 1 Fouiteen of the 28 hemoi- 
ihages occuiied in this aiea Othei sites weie the septum, 
just above and posteiioi to Kieselbach’s aiea, an aiea high up 
and fai back in the nasal cavity, the lateial wall in fiont of 


TABLE 2 

SUMMARY OF DATA ON PATIENTS IN WHOM THE SITE OF 
HEMORRHAGE WAS IN OTHER AREAS 


No 

Ndino 

Ago 

Blood 
J’rOHHUl 0 

Locnlloii of 
Uloedlnt, 

1 

Mis D 

75 

166/100 

Lat wall Inf meatus 
half way back 

2 

Mis L 

70 

190/100 

Septum posterior to and 
above KlesolbaclTs area 

3 

Di Me 

70 

210/110 

Posteiloi poitlon nasal 
cavity, high up 

1 

Mrs W 

G8 

200/100 

Posloilot portion nasal 
cavity high up 

6 

W S 

GS 

176/90 

Kloselbach s at ea 

G 

M D 

GO 

196/90 

Kloselbach’s aiea and 
itbovo, gonerul oozing 

7 

M W 

G3 

206/96 

Bleeding not nccinately 
located 

8 

C J 

68 

206/110 

Blooding not accuiatcly 
locitted 

0 

H R 

2n(l time 

08 

206/100 

Septum postoilor to and 
above Kieselbach’s area 

10 

C L 

1st time 

GO 

190/96 

Septum neat Klesel 
bach’s area 

11 

C L 

2nd time 

51 

190/96 

Lat nas wall near ant 
end raid tut b 

12 

M M 

GG 

196/96 

Kieselbach’s area 

13 

C D 

61 

180/90 

Klselbach s area 

11 

Mrs J 

06 

210/110 

Behind and above Kle 
selbacli’s area 


Treatment 


Tiiniponnge successful 


ElectrocnuttrliHillon 

succousful 

Tiimponage between sopi 
imtl middle turbinate, 
buck, successful 
Tiimponngo between sept 
iind middle turbinate, 
buck, successful 
Electrocnutorlzallon 
successful 

Tnmponngo successful 


leeding stopped after P 
(j nose twice 
jstnnsnl pack Inserled 1 
sldeiit, bleeding stopp 

pntineauterlzatlon 


ELctrocnulerlzntlon 

successful 


Electrocnuterizatlon 

successful 

Electrocnuterizatlon 

successful 

Eloctrociutcrlzatlon 

successful 

Electrocautorizatlon 

successful 
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the anterior end of the middle tuibinate, and Eheselbach’s 
area pioper The distribution is shown m Table 2 In two 
cases the location of the bleeding was not definitely estab¬ 
lished 

It appears to me that the points just presented aie sufficient 
not only to diffeientiate cardiovasculai epistaxis fiom epi- 
staxis digitoium but they also aigue quite definitely that 
caidiovasculai epistaxis is a distinct clinical entity 

Theie aie, of course, rnstances in which repeated digital 
trauma and cardiovascular disease co-exist and share in the 
etiology of nasal hemorrhage In such a case Kreselbach’s 
area wiU sometrmes show evidences of long continued minoi 
trauma In pure cardiovascular epistaxis the bleeding point is 
often a little posterior and above Kieselbach's area It seems 
probable that in the presence of hypertension, when the bleed¬ 
ing point IS in Kieselbach’s area piopei, the bleeding may 
have a dual etiology 

It does not appear that there should be any difficulty in dis¬ 
tinguishing cardiovascular epistaxis from the rare varieties 
of spontaneous nose bleed such as heiedoangiomatosis and the 
various diseases of the blood which inteiTeie with the forma¬ 
tion of a normal blood clot 

As my interest in this subject went on, I began to study the 
nasal cavity with the nasophaiyngoscope, not only in patients 
who had had this type of hemorrhage but also in routine 
examinations It was found that in many people theie was a 
&ioup 01 plexus of lathei large blood vessels in the lateial 
wall of the inferior meatus well posteriorly (see Fig 1) 
These vessels appear to come from the lateral pharyngeal wall 
and run forward to a point under the overhang of the infeiioi 
turbinate body where they become deeper and are lost to view 
There is considerable variation in these vessels In some peo¬ 
ple, particularly in the young, they are veiy small and not at 
^1 prominent In otheis, particularly in some people of middle 
age or older, they are more numerous, quite laige and often 
appear dilated The appealance of these vessels suggests that 
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they aie veins lathei than aiteiies, though theie aie probably 
aiteiial Vessels accompanying them at a slightly gieatei depth 

Because of then location in the exact aiea wheie bleeding 
IS most fiequently found, it seems quite piobable that caidio- 
vasculai epistaxis often comes eithei fiom these dilated veins 
01 fiom aiteiial vessels which may lie slightly deepei 

The name, naso-nasophaiyngeal plexus, has been suggested 
by the authoi- foi this gioup of vessels because they he paitly 
in the nasal cavity and paitly in the nasophaiynx 


The lateial wall of the infeiioi meatus of one patient was 
obseived with the nasophaiyngoscope just aftei bleeding had 



1 PoHtorlor end of Inferior turbinate «n>c'arta I" 

•on of frcnuont hemorrhaKo In naao naaophar>ateal 

hinh iL Dromlnont ^roup of blooU vcaaoiH 


area or rrcquunt 

which a prominent ^roup 

plexus ’ Is often found 


tempoiarily stopped A portion of a blood vessel b^^ t 
eighths of an inch long was seen to be empty of 
resembled a capillary glass tube in appeal ance 
area of the naso-nasophaiyngeal plexus 
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In many people with advancing jmais the \ems become dis¬ 
eased as well as the arteiies, and plilebosclei osis is peihaps 
as common as aiteiioscleiosis, although it is often passed 
ovei or neglected It may be that some of the seveie hemoi- 
rhages come fiom diseased veins which usually he moie supei- 
ficially than do the arteiies Also, cases have been desciibed 
by Fiiedbeig^ and otheis in which the supeiioi vena cava 
was seveiely constiicted by a neighboimg tubeiculai piocess, 
resulting in impeded ciiculation in the head and neck as well 
as in the uppei extiemities Bleeding fiom the nasal cavity 
occuis in these cases 

The tieatment of caidiovasculai epistaxis depends upon its 
location Consequently the fiist step is to locate the site of 
the luptuied vessel as accuiately as possible If it is Kiesel- 
bach’s aiea oi some othei spot well anteiioi, the exact bleed¬ 
ing point can be well visualized and exactly located In such 
a case the electiocauteiy has been the agent of choice m my 
hands and it has been effective Electrocoagulation should 
work equally well An alternative method would be the use of 
a scleiosing agent, such as sylnasol, though I have not tiied it 
m this type of bleeding 

When the hemoirhage comes fiom the posteiioi part of the 
nose 01 even high up anteiioily, it is sometimes veiy difficult 
to locate its oiigin accuiately Obviously local anesthesia and 
decongestion of the nasal raembianes aie essential in locating 
he site of the hemoiihage and in ti eating it aftei it is 
ocated Suction is of gieat aid in removing blood as fast as 
h appears Gross clots and pools of blood should be expelled 
J the patient by dealing the tin oat and blowing the nose 
befoie attempting localization 

When the luptured vessel is m the extreme posterior por¬ 
tion of the lateial wall of the infeiior meatus it is obvioush 
impossible to locate it vith exactitude and electiocoagulation 
and electiocauteiization aie very difficult to caiij out without 
damaging consideiable unin\ol\ed mucous membrane The 
method which I have fa\oied has been given the name “pre¬ 
cision packing” or “precision tamponage ” Solutions of tannic 
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acid and antipyime have been founH in i u, 
ing out this tamponao-e A >Dfi valuable in cany 

than a lead pencd and ahtnf f slightly laiger 

of Jong fibie^ cotton A ^ Js fashioned out 

antipyLe solution 1 . nr^ ^ 

added Thei p J i+^ cent aqueous solution of tannic acid is 
Zo iluTZ I " ^ ^"bbeiy piecipitation 

nle i a L into the 

fiimlv w type diessing foiceps and is wedged 

the '^^th consideiable piessuie into the angle between 

the lateial nasal wall and the oveihang of the infeiioi tuibi 
wo 01 11 ee moie such tampons aie nisei ted to fill the 
eiioi mea us and to msuie film piessuie on its lateial wall, 
especia y m its posteiioi poition One moie diy tampon is 
wedged fiimly between the infeiioi tuibinate body 
an he nasal septum to hold the othei packs in position The 
ampons aie mseited just fai enough so that the posteiior 
ips just leach the choana An excellent piecautiou to keep 
the tampons fiom slipping backwaid is to tie a piece of suture 
mateiial to the anteiioi ends and fasten them to the cheek, 
though I must admit that I have used them without the suture 
safeguaid and have nevei had one slip backwaid The tarn 
pons aie usualy left in place foi five days, but if they loosen 
in thiee oi foui days, as sometimes happens, the loosened 
ones aie then lemoved In my expeiience, if bleeding can he 
completely aiiested foi five days, sufficient healing takes place 
so that the lesult is peimanent 


Unfoitunately in the piesence of a deflected septum of anv 
consideiable degiee, tamponage of the infeiioi meatus maj 
be veiy difficult oi even impossible to cany out effectively In 
such a case, if the bleeding is close enough to, oi m the 
choanal opening, it may be contioiled by di awing a pack for 
ward into the choana and nasal cavity fiom the phaiynx, thus 
making diiect piessuie on the bleeding aiea The so called 
Bellocque pack desciibed by WaldapfeP may be used fot this 
puipose Additional packing may then be placed against tins 
choanal plug thiough the anteiioi naies If the bleeding pond 
IS in the nasophaiynx, a postnasal pack should piove eitec- 
tive, but I do not favoi postnasal packs if the bleeding area 
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IS mthin the confines of the nasal cavity As a genei al i ule I 
feel there is no excuse foi massive packing of the nasal cavity 
except possibly as an emergency measuie 

Bleeding fiom the aiea between the posteiioi portion of the 
middle and supenoi turbinates on one side and the lateial 
nasal wall on the other just anteiior to the sphenoid sinus 
may be conti oiled by using cotton tampons and the antip 3 'iine 
tannic acid mixtuie Two such cases weie encounteied and 
were successfully handled in this mannei Woodwaid and 
Holt° found soluble gauze valuable in the treatment of some 
cases of epistaxis 

It is sometimes veiy diSicult to localize a bleedmg point 
when the bleeding is veiy piofuse and also when the bleeding 
has completely stopped At times, if j^ou aie luckj' enough to 
see such a case w'hen the bleeding is only slight oi moderate 
in amount, it is quite a help and, in many cases, the bleeding 
will vary greatly in amount from time to time When search¬ 
ing for a bleedmg point when the bleeding has temporalilj 
stopped, sometimes a very small nipple shaped elevation maj' 
be found The elevation is almost invariably the site of the 
break in the involved vessel, and if there is any doubt, the 
slightest touch on the suspicious point vnll le-establish the 
flow of blood 

In four cases the external caiotid arteij' was ligated when 
other methods failed to control the bleeding In three of them 
a deflected septum made it very difficult to use tamponage 
effectively Three of the patients wmie in other cities wdieie 
they could not be kept under veiy close observation They 
had already bled for a long time, and I felt that it was wise 
to hgate the external caiotid In all foui cases the bleeding 
was successfully conti oiled 

The patient’s general condition must be obser\ed closelj, 
and whole blood should be given whenever the blood loss has 
been verj' great It may be safei to give small amounts rathei 
frequently than to gi\e 500 oi 1,000 cc at one time 

Other causes of hemorrhage must be kept in mind because 
cardiovasculai hemorrhage ma\ be aggra\ated b\ \arious 



WOODRUFF CARDIOVASCULAR EPISTAXI3 

abnoimahties of the blood and blood clotting mechanisms 
which should be treated as indicated 

Sedatives and hypnotics may be given, but ovei-sedation 
and hypnosis should be avoided because in this state it may be 
possible for a patient to swallow lathei laige quantities of 
blood without being awaie of it 

When othei methods have been given an adequate tiial and 
fail to contiol the bleeding, ligation of the external carotid 
01 possibly the internal maxillary aideiy should be earned 
out If caidiovasculai hemoiihage should come fioni the 
extieme uppei anteiioi poition of the nasal cavity theie might 
aiise an indication to ligate the anteiior ethmoidal and pos 
sibly the posteiioi ethmoidal aiteiy This could be earned out 
thiough a Jansen-Lynch oibital approach, such as is used m 
opeiations on the fiontal and ethmoid sinuses 

It IS lecognized that in cases of seveie hypertension and 
arteiiosclerosis, nose bleed may be of tempoiaiy benefit, but 
in many individuals the bleeding continues fai too long or 
reems too often The loweimg of blood piessuie incident to 
epistaxis IS transient and the tieatment of the caidiovascuJar 
disease should be placed in the hands of an internist 


SUMMARY AND CONCLUSIONS 


Twenty-eight cases of caidiovasculai epistaxis have booo 
studied 


They appear to have special chaiactenstics that make this 
type of hemoirhage a distinct clinical entity 

The most frequent location of the bleeding is in the lateral 
wall of the infeiioi meatus fai back 


A group oi plexus of blood vessels found in the above aiea 
is described and the name naso-nasopharyngeal plexu 
gested 
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Various methods of ai resting cai diovasculai epistaxis aie 
discussed and a method of tamponage of the mfeiior meatus 
which has usually pioved successful is described in detail 

In cases which resist othei methods of control, ligation of 
the external carotid arteiy is ad\ocated without too much 
dela\ 
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WLKBRSON-CAYCE-WCIVrp „ 

^lUM IN CHR 0 M 

^ ^ I- 1 iU 


Weweieihl. —^ c;hr o m 

and to supplementTAjr'"a ^^ecieiei's find 

as a nioie matiu the addiOon ^ 

t^ve tissue winch is piesentTn ah ntl" 

an acute exaceiho. . 

an incxease m the polyZi^onTf^^ ?' infection, theie is 
types of auial polype, "'ibim .HI 

ni abscess foimation within thp'^^ nlceiatioii and inciease 
PoJypi spang fiom the subeDith!;^^^"'? gi.inulation 
osseous neciosis Tlie fact thnf n"™’ indicative of 

tbe piomontoiy is anothei they seldom oiigmate fioni 

not susceptible to infections osseous mass is 

ment foi auiafp^m statln^^'ficoiiseivative twit 
indicated Besides the f ladical suigeiy is laioly 

bipolai and oidinaiy zmc lomzatoif 

to avoid the evulsion^o^f anbject should wain suigeons 

self-evident in- / !“ "^^^dle eai The leason 

function pi Opel Iv fn a should cut cleanly and snares 

occui eveHral , ‘^"tastiophe This could 

biopsy ' as lemoving tissue foi 

tively fe^^rasTs%l^St the^^ 

the middle pnj fu ^ P^^tuie of new growths witiini 

IS small_too^mnii^f ^ ^ senes piesented in this paper 

small foi the establishment of conclusive results 


iWVi^lAiiUiV 


ho^ fm the dosage and type of ...dm- 

had to be eatabbshed'*'*”"”' 

In the tiei^tment of the 10 cases listed in this aiticle, the 
asophaiyngeal ladium apphcatoi was used Tins applicator 
consis o appioximately 60 mg of ladium conhuned in .i 
Theiingion glass tube 0 27 mm thick and suiiounded by 
monel metal 0 33 mm thick Seventy-five pei cent of the hard 
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beta rajs are absorbed The ladiirm is 2 mm from the end 
of the apphcatoi, which is an obvious disadvantage Further 
filtration could eliminate practically all the beta la^s Since 
the nasopharyngeal applicator was available, it was thought 
advantageous to use it rather than design a new apphctoi, 
although that could easily be devised 

It as felt that the ideal dose was that amount of radiation 
necessary^ to bnng about the desired result without damage 
to the tissue It was impossible to estimate that dose using 
the nasopharyngeal apphcatoi containmg 50 mg of radium, 
for three reasons 1 no similar treatment had been reported 
ivith this apphcatoi, 2 tire skin of the external auditon canal 
being thin, it was thought to be unusually susceptible to i adia- 
tion reactions, 3 the question of cartilage damage had to be 
considered In order to evaluate a safe dose, a series of nor¬ 
mal patients was treated with the apphcatoi inseided into the 
external auditory canal with doses varyung from 30 seconds 
to 15 minutes In over 100 control patients, no errthema 
could be seen after 10 to 15 mmutes of treatment, theiefoie, 
a maximum dose of 12 minutes was established in all cases 
None of the patients has shown any evidence of erythema or 
skin irritation 

The use of radiation for chronic gianulation tissue is well 
known The rationale for treatment in the middle ear is the 
same as that in other parts of the body The concept that 
aural polyqn, chrome granulation tissue and fibroma are dif¬ 
ferent states of the same process would lead one to assume 
that if radiation is beneficial m one stage, it might be in 
another McKee and Cipollaro’ state, “The effect of radiation 
IS closely related to the degree of leucocrtic mfiltiation, the 
rate of cellular hyperplasia, the known sensitueness of l\m- 
phocytes and the degree of proliferation of connectue tissue ” 
Desjardm’s' classical work on the sensitneness of different 
tissues has enabled us to predict with some accuracy the 
reaction to be expected In chronic granulation, the radiation 
undoubtedly affects the leucocytic mfiltration and the cellular 
h\*peiplasia just as it does in other parts of the body 
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TREATMENT 

The poliT)! and fibromas ^\ele lemoved suigicallj as com- 
pletelj as possible, which allowed the insertion of the appli¬ 
cator to the base of the polj^) oi the fibioma Radiation was 
apphed to the base of the lesion thiee to six dajs latei when 
the joung, sensitive fibioblasts weie moie active This was 
similar to the effective treatment of keloids oi pohin in othei 
parts of the body 

With the patient m a leclimng position and the diseased 
ear exposed, the external auditory canal and the middle ear 
weie thoroughly cleansed The ladium applicator was then 
passed through the external auditory canal into the middle 
eai adjacent to the growth The applicator was held in place 
bj the use of cotton packed into the external auditoiw canal 
and auricle 

Audiographs of each patient were taken before and after 
radiation theiapj Cultures and biopsies of the middle ear 
secretions and tissue w ei e made w hen feasible A Roentgeno¬ 
gram of the paranasal sinuses w as made, and of the mastoids, 
"hen indicated 

No patient, after a treatment, was given subsequent radia¬ 
tion until 30 days had elapsed 

The tables give complete infonnation in a concise mannei 
m each of these cases A total of 10 ears is reported In addi¬ 
tion to the cases listed in the tables, we ha\e used radiation 
"uth the 50 mg radium applicator for the remo\al of granu¬ 
lation tissue in the middle ear following t\%o endauial radical 
mastoidectomies and one simple mastoidectom\ w ith excellent 
results 


CONCLUSIONS 

1 Fift\ mg of radium as shielded in the nasopharj ngeal 
applicator can be safeh used in the middle ear 

~ This therapj is coirelated with radiation of similai tis¬ 
sues in othei parts of the bod% 
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3 In the two cases whose end-iesults weie classified as 
pool, the giowths, aftei tieatment, showed definite evidence 
of atiophy 

4 The effect of ladiation on the infection undoubtedly 
played some pait in healing those lesions 

5 The lesults, even m this small senes of cases, aie indiAi 
tivc of the meiits and lationalc of ladiation in selected cases 
of middle eai disease 
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IRRADIATION THERAPY OF FENESTRATION AND 
RADICAL MASTOIDECTOMY CAVITIES'- 


G O’Neil Proud, M D , and Theodore E alsh M D , 
St Louis, Mo 


One of the most tioublesome phenomena winch confionts 
the otologist IS the appeal ance and peisistence of gianulation 
tissue and dischaige m the postoperatne ladical mastoidec- 
tom\ or fenestiation ca\itj’ Theie is little doubt that the 
endauial appioach, magmfication technique, and application 
of skm giaft to the ca\nty ha\e enabled the amist to do a 
much more thoiough e\enteiation of the diseased bone, and 
a dry, ell epithelialized cavitj* is moi e easilj obtained Ne\ - 
ertheless, gianulations do form m some cases Meticulous 
postoperatne cleansing, cuiettement of granulations cauteiN 
and antiseptic diops oi powders aie fiequenth sufficient to 
produce a diy cavity, but some ca^^tles continue to foim 
granulations and dischaige peisists in spite of these measuies 

It is the purpose of this paper to piesent the e\aluation 
of another piocedure. Radium Ii radiation Therapj, as an 
adjunct to the oldei methods of po 5 toperati\ e caie 


Other in\ estigators have ad\ocated the use of iriadiation 
ui troublesome postoperati\ e ca\'ities Goosman' lepoiied 10 
oases and Ersnei and Weiner- 15 cases successfulh treated 
With X-raj when ordinali theiapj failed to rid radical mas¬ 
toid ca\ ities of granulations and discharge Keelei~ ad\ ised 
the Use of ladium and reported success in three cases 


„ , tht DupTrtmmt of Oto LarMi^oIos' of 

“K)l of ileillclne St. Louis Mo 

ThN reieivftl In Uirvn^o-c pe 

t'ubllcailon Jul\ li »40 
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SELECTION OP CASES 


AJl postopeiative fenestiation and ladical niastoidectom\ 
cases which exhibited dischaige and excessive gianulations in 

the cavities weie seen biweekly and leceived the following 
regimen 


1 Caieful dzy wipes 

3 Removal of exubeiaiit gianulations with the cuiette 

3 Cauteiization of small gianulations with a coiiceutiated 
solution of tiichloiacetic acid 

4 Insufflation of bone acid powdei oi a combination of 
zme pel oxide, sufanilamide and sulfathiazole powdeis 

3 Instiuction to the patient to instill a solution of 5 pei 
cent bone acid in 70 pei cent alcohol into the eai twice 
daily 

Thiity cases, 17 ladical mastoidectomies and 13 feiiestin 
tions, which did not lespond to this theiapy weie chosen foi 
iiiadiatioii When ladium tieatments weie staited the above 
measiues weie discontinued 


MATERIAL AND TECHNIQUE 

The iiiadiation was given with the standaid 50 nigni 
ladium sulfate applicator as desenbed by otheis' ® foi use in 
the iiiadiation of nasophaiwngeal lymphoid tissue Tlie cav¬ 
ity was caiefully diy wiped with cotton apphcatois and the 
ladium apphcatoi was then placed in contact with the aiea 
of gianulation tissue and left in position foi 12 minutes 
Thiee such tieatments weie given at weekly inteivals an 
the patients weie obseiwed one week, two weeks, one mon i, 
and two months aftei the thud tieatment 


RESULTS 

The value of the theiapy was estimated as foUoj® 
1 Good, complete disappeaiance of all gianulation - 
and cessation of dischaige 2 Fan, " lete 

gianulations, and complete cessation of dischaige o 
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disappeai-ance of gianulations with diminution of discharge 
3 The lesult was recorded as pool when gianulations and 
dischaige were unchanged 


TABLE 1 


Case 

No 

Tjpe of Procedure Done 

Prior to Irradiation 

Length of Time 
Between Surserj and 
Irradiation 

Result 

1 

Three simple Mastoidectomies 
and two Radical Mastoidectomies 

One j ear nine months 

Good 

2 

Rudical Mastoidectomy 

Eight months 

Good 

3 

Fenestration 

One year 

Good 

1 

Radical Mastoidectomy 

Fourteen months 

Good 

5 

Fenestration 

Eleven months 

Good 

6 

Fenestration 

Til oj ears three months 

Good 

7 

Radical Mastoidectomy 

Eigh een months 

Good 

s 

Radical Mastoidectomy 

One year 

Fair 

9 

Fenestration Bilateral 

Se\ en months 

Fair 

10 

Fenestration 

Two years three months 

Fair 

11 

Fenestration and Reilsion 

One year 

Good 

12 

Fenestration 

Eighteen months 

Good 

13 

Radical Mastoidectomy 

Six months 

Fair 

U 

Radical Mastoidectomj 

Seventeen months 

Poor 

15 

Fenestration 

Two j ears nine months 

Fair 

16 

Radical Mastoidectomy 

Nine months 

Fair 

17 

Radical Mastoidectomj 

Fourteen months 

Good 

18 

Riidical Mastoidectomy 

Seven months 

Poor 

19 

Fenestration 

One month 

Good 

20 

Fenestration 

Three months 

Good 

21 

Radical Mastoidectomj 

Ten months 

Poor 


Radical Mastoidectomy 

Fourteen months 

Good 


Radical Mastoidectomj 

Two J ears 

Poor 

21 

Fenestration 

Eleien months 

Good 

23 

Radical Mastoldec omy 

Three j ears 

Fair 

2t) 

FenestraUon 

One year 

Good 

27 

Radical Mastoidectomj 

Four months 

Poor 

28 

Radical Mastoidectomj 

Three months 

Good 

29 

Radical Mastoidectomj 

Two years 

Good 

3<t 

FenestraUon 

Thirteen months 

Fair 
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_ table 2 TOTALS 


Piocedurc 

Rncllc'il Mastoidectomy 
Fenestration 

Total 


Number Qood 

17 S 

13 S 

30 17 


Fnir Poor 

1 5 

0 

8 6 


msousSION 

slightly i espouse to ladiiim was 

osteitis in tl ! ^^'®/®“estiation cases It is felt that the 

foi thp 1 f radical mastoidectomies might account 

cL F om'S 

wli.Pi. ,, ^ ‘S evident tliat the length of time 

httlP tn dischaiges had been pieseut had 

loen a i^sponse to iiiadiation One case did not 

lespoiid although it was only of foui months’ duiation, while 
ciiothei lespoiided veiy satisfactonly aftei a duiation of 21 
moil is No untowaid lesults weie noted following e\peii 
men al theiapy Theie was no deteiioiation of healing fol 
owing ladiation Natiually, one is cuuous as to why the 
cases show impiovement subsequent to luadiation Three 
possibilities piesent themselves 

1 The iiiadiation exerts a specific destiuctive influence 
upon the granulation tissue 


2 The infection in the cavity is eiadicated in some way by 
the Iiiadiation, and the disappeaiance of the graiiula 
tions IS a secondaiy phenomenon 

2 The Iiiadiation is both bacteiicidal and destiuctive to 
the gianulations 

It is well known that tissues which aie pooily diffeientiated 
and embiyonic in type lespond moie leadily to iiiadintion 
than do moie highly diffeientiated tissues It would follow 
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that gianulation tissue, which consists mostly of joung fibio- 
blasts and capillanes, should be quite i adiosensitive 

Thiee obseiveis® have pioduced comuncmg evidence that 
radium emanations exliibit a definite bacteiicidal effect in 
vitro The leasons foi this effect have leceived much discus¬ 
sion Two theoiies have been pioposd to explain the lethal 
action of ladioactive lays on in vitio cultuies of stieptococcus 
and staphylococcus the chemical hypothesis states that the 
death of the cells is due to chemical changes witlun the cell 
set off by contact of the ladioactive emanations with mtia- 
cellulai substances, the second theoiy is knoivn as the “lethal 
mutant theoi-y” and holds that death of the bacteiia is due to 
mutation pioduced within the cell following madiation In 
support of this theoi-y is the fact that the iiiadiated cell 
usually lives and undeigoes division Each of the new foimed 
cells, howevei, piomptly dies Spencei'“ feels that the beta 
lay IS the one which is lethal to the bacteiia 

The possibility that the uiadiation is both destiuctive and 
bacteiicidal is but conjectuie In any event, impiovement 
occuiied m 25 out of 30 cases m this senes, and since the 
nasophaiyngeal ladium applicatoi is now available to many 
otologists, its use in stubboni cases is wan anted, howevei, 
the use of ladium should be leseived foi only those cases 
"hich do not lespond to oidinaiy office care 

SUMMARY 

-t Some radical mastoidectomy and fenestiation cavities 
continue to fill with excessive granulation tissue and dis¬ 
charge in spite of the most meticulous postopeiative caie 

~ The use of the nasopharjngeal ladium applicatoi in 
such cavities is helpful in some instances 

The lesults of ladium tieatment of excessive granulation 
tissue and discharge in 30 fenestration and postopeiative 
radical mastoidectomy cases are piesented 

Reasons for success and failuie are discussed 
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THE EFFECTIVENESS OF 
RELIEVING THE VESTIBULAR 

following the labyrinthine 

FENESTRATION OPERATION' 

Edward H Campbell, MD, 

Philadelphia, Pa 

In the Apiil 8, 1949. issue of Science theie 
articles on the use of a new antilustamme 
brand of dimenhydiinate, in the o crieat 

seasickness oi motion sickness Inch has s ini ^^j^ding 
deal of interest and has suggested the possi 11 • 
the usefulness of this diug to a ^anet^ o controlled 

and Caihner' lepoited the lesults of ^ ^ neisonnel 

imestigation of the use of Diamamine, fiis ^ ^ 

aboard the U S S America during the sommm of 1948 and a 

few months latei on the personnel on oar i ti-ans- 

portUSAT General C C Ballou On 'loai d the tioop tran^^^ 

port there were 1,366 men. and of seasickness 

lojage in rough weather ^ ^ ,,as obtained m 

treated with Diamamine Complete ^ accu- 

311. 0 . 97 4 pe. cent The autho.s concluded that the aKU 

mulated data indicate that Di amamine is a 
piophjlactic and therapeutic ding, scinch can be used 
trol the sjTnptoms of seasickness 

In a pielimmaic studs. StncUand ‘''’“"^len 

effectueness of the drug m the control of aiisickne^^ ilieu 
ectueness ot t & Axiation Z^Iedicine at 

tests weie conducted at ,,ere used One-halt 

Randolph Field, Tex , and 21b subject;. 

^ _ , . . .i ..f M .n 


Iriiin the Derartini nt of 
cln . f the Lnlterbitv of Pc nii-> 


n . f the Lnltcrbitv of f-'-oo 4 , ,^rMit,o 

laUora Note Thi- m-< r.e.if*' “> ^ 

I uLIIl iilon Jul> IJi* 1^61 
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''^ousflu,* Alter 

;r * 

atpd nT. position on th^ o,^ ^“oive to veitigo and 
and <? routine admmiab of ^ the one oper 

3W,„i'“ ““'"‘‘O" ‘"havenoSt 

log" Jinmediately aftei nn + Piocess 

‘he equ.I.b„u™ ^-etoba„ce°X°”/”"'“ 
PostopeiativelymayalsoinflnoJ of sedatives used 

the leaction, and indmH^^ ^oiphineraay 

tain diugs may be present Som^ idiosynciasies to cer- 
d^u^s which are thought to 

Postopeiative nausea ^ ^ favorable m/Iueiice on 

to be expected thaTthey wdf fenestration opeiation it is 
operative vertigo, nausea anw degiee of post- 

of the vestibuJai mechanism the opening 

degiee of sensitivity of thp ^ vaiiation in the 

poisons so that onp apparatus of diifeient 

postopeiative vertigo ipI expeiience a piofound 

sensitive mechansrn^ma anothei, with a less 

ance The aveiage on ^ equiJibiium distuib- 

consideiable vertie-n ^ patient, howevei, will expeiience 
able, often violent n' ^^d vomiting with consider- 

enoe; as“C, ’ o^:tr“V” 

medication ’ mtiavenous fluids and oidinaiv 


cation on thp ^ Piopeily the effect of any special medi- 

patient*? ■sut, vertigo, nausea and vomiting of 

IS neep ^abyiinth fenestiation opeiation it 

Mcessary to establish a standaid of such leactioiis that 

a Qta ^ without such special medication Such 

fl fh ^ i! IS believed to have been set up by the 

or IB t e caiefu] postopezative obseivation of a laige 
num ei of fenestrated patients who have leceived identical 
I^Gopeiative medication, piactically identical opeiative anes 
thesia, the same operative technique and exactly the same 
postoperative caie 
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The pieopeiative medication has consisted of thiee giains 
of nembutal 10 hoius before operation, three additional grams 
of nembutal one and one-half hours before operation and a 
hjTJodeimic injection, one-half hour before operation, of one- 
quarter gram of morphine sulphate and l/loOth gram of 
scopolamine The operative anesthesia m practically all cases 
has consisted of light nitrous oxide and oxygen inhalation 
throughout and local infiltration of the operative area with 
1 pel cent procaine solution contaimng a few drops of adrena¬ 
lin In an occasional case the anesthesia has been supple¬ 
mented by a small amount of sodium pentothal mtiavenous- 
ly 01 a very small amount of ether The operative technique 
has been essentially the one described by Lempert with a few 
minoi changes The fenestra has been created with as little 
saline douching of the area and as little manipulation of the 
membranous labyrinth as is consistent with thorough removal 
of endosteal remnants and bone chips In all cases the 
tjTupanomeatal flap has been sealed firmlj m position bj 
either small rolls of paraffin mesh gauze oi small pieces of 
cellulose sponge The postoperative care consists m the plac¬ 
ing of the patient m the recumbent position or on the side 
opposite the ear operated, the administration of 2,000 cc of 
5 per cent glucose and noirnal saline solution mtia\enousl\ 
over a period of about nine hours and the administra¬ 
tion of one gram of codeine sulfate hypodermically as needed 
foi discomfort It is seldom that the codeine is lequiied dui- 
ing the first 12 houis aftei opeiation Within tvo houis after 
operation the patients have aioused sufficient!j" fiom then 
pieopeiative medication and anesthesia to become faiilj aleit 
and to seek the most comfoitable position m bed and inquire 
about the operation 

Undei the conditions as outlined abo\e, the postoperatuo 
leactions ha\e been suipiisingh unifoim and can be stand- 
aidized as follows 

On the drj of operation (opeiation finished at appioxi- 
matelv 10 30 AM ), the patient suffeis extreme \eitigo and 
nausea, he piefeis the position on the side opposite the opoi- 
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eai “'““““'wraNESTiMioN 

tte £f~o„:raSXctan‘“ 

He aefuses all fo„j oT tk "'*'“ **‘"'W 

letam wata by mouth Aa a„^a Pabeut m 

the influence of the pieopeiativ/ ?! tiom 

(about hvo to thiee houis aftei anesthetic 

seveie nystagmus can be observed opeiation), 

i^uimg the evening of tha n ! T in fiegiee 

nausea aie somewhat impiowd bTt nnd 

be seveie and vomiting iLnt^ 
following day, the veitmo n seveial times On the 

what 1 educed but the avl’/ f vomiting aie some- 

seveie veitigo and Tvfll 2/' '>‘^ve 

avoid seveie nausea and vomiting ^hT 

day, a.e "St ““ 

iajuad laquAemente and a “i * ”* 

2,000 cc of glucn? .2 . intravenous infusion of 

retain, with diffli^nL necessaiy The otliei half 

day, but vomit two to at fames 'ot it" 

can take hnmd e iu “^nes Only the occasional patient 

aftei onei J!n ^^e next day, 48 houis 

cientlv to nei ^ vertigo and nausea have subsided suffi 
of liouid di 1 - ®nnie elevation of tlie head and the leteiition 
deviee h ^ occasionally soft diet Vertigo of a model ate 
will «r^ nwever, is still piesent and only an occasional patient 

cfiii vv ^ move fieely Nystagmus is 

nof ^ model ate degiee On the following day the 

i®n IS out of bed (with help) foi the fiist time and niav 
ake a few steps fiom the bed to a chan Soft diet is then 
a en and although theie is model ate veitigo still piesent, 
leie is little oi no vomiting Theieaftei the patient moves 
aiound giadually, and is able to take caie of himself sufh 
ciently at the end of six oi seven days aftei opeiation to be 
dischaiged fiom the hospital 


Consideiing the seveie equilibiium distuibances which 
these patients undergo, causing thiee oi moie days of acute 
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discomfort, it is only natuial that medicinal agents that might 
offei any hope of lelief would be tiled Noting the effect 
whicli the diug Diamamine had on patients suffeiing uith 
seasickness, as lecoided by Gay and Cailinei,' it was thought 
the diug would have a similaily helpful effect on the \eiy 
sumlai sjTnptoms occuinng aftei the labyiinth fenestiation 
opeiation The diug was tiled, theiefoie, in a senes of 28 
patients who received the fenestiation opeiation undei ex¬ 
actly the conditions as outlined above 

The Diamamine adnumsteied was in the foim of tablets, 
each containmg 100 mg of the diug In nearly all the cases 
the tablets were given by mouth, but m the latei cases, 
because of the fact that sometimes the fust and second doses 
were vomited, the first two doses were given pei rectum The 
general plan of administration was to give the first dose con¬ 
sisting of two tablets (200 mg ) mimediatelv after the patient 
was returned to bed from the operating loom (between 11 
and 11 30 AM) and the subsequent doses (each 100 mg) 
were given at thiee-houi inteiwals foi four doses, making a 
total of 600 mg on the day of operation The last dose was 
given at approximately 11 30 P M and at that time a hypo- 
demuc mjection of 1 gi of codeine -was given and the patient 
not disturbed through the remainder of the night On the 
next day one tablet of Diamamine (100 rag ) was given bv 
niouth every tliiee hours for six doses, starting at 8 AM 
The adimmstration of the drug was not i esumed on the third 
01 subsequent dajs unless the vertigo became worse again, 
nnd this occurred only in a few' instances In the later opei- 
nted cases the first dose of Diamamine and occasionally the 
second dose were given pei rectum and ceitam advantages of 
this method ovei the oial route were found For the first dose 
the trvo tablets of Diamamine were ciumbled up m 15 oi 
20 cc of w'atei and injected into the lectum thiough a small 
s'Tinge After the first oi second dose of the dmg had been 
gi'en, there was no difhcultj in gi\ing the subsequent doses 
bj mouth as the patient by that time had become sufficientlj 
alert to cooperate and m practically all cases could retain the 
tablet without \omiting 
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venousiy and the natient n loutinely given mha. 

-'■■cl. he was moslXtr,:''*"" '" 

nausea and vomiting meuri""'”'" 

111 Table 1 ^ opeiatecl cases is lecoideil 


vjummisnt 


tientt" the postopeiative leactions of these 23 pa 

opention inriT^7^^ i-u following the feiiestiation 

veitiVn that all of them weie lelieverl of the 

''°™‘ting to a laige extent Some of them 
on fii 1 iPipioved so that they could leave then beds 

on the day aftei opeiation, could dunk liquids fieely and 
ould take soft diet Otheis, while comfoitable in a quiet 
posi ion, became modeiately dizzy on movement and piefciied 
0 s ay in bed foi anothei day In none of the 28 patients 
was theie any vomiting on the day following the opeiation 
01 on subsequent days, although theie was some nausea in a 
few of the patients 


It was noted that the nystagmus present in the patients 
usually closely paialleled the nausea and vomiting — that is, 
when marked nystagmus was piesont the nausea was severe 
and vomiting might be fiequent, however, it was obseivcd 
also that in seveial of the patients some nystagmus peisisted 
foi scveial clays without the amount of veitigo and nausea 
that one usually associates with such a degree of iiystagniu" 

In geneial, the relief of the postoperative symptoms by the 
use of the chug was not as great on the day of operation as 
on the following day as compared with operated patients wiio 
did not leceive Dramamine In the latter group, on the day 
after operation, there was, as an average, considerable nausea 
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ind some vomiting, while in the gioup who leceived Diama- 
inine theie was only slight nausea and no vomiting Gieatei 
relief on the day of opeiation might peihaps have been antici¬ 
pated in the gioup leceiving the diug, consideimg the lathei 
laige dosage given in a comparatively short tune In some 
cases the fiist dose of 200 mg was lost oi paitly lost as the 
result of vomitmg, howevei, in those patients who leceived 
the fiist two tablets by rectum theie was, on the vhole, no 
tnoie lelief of the symptoms than in those patients vho were 
given the diug by mouth If it weie possible to modify the 
drug so it could be used by hypodeimic injection, a moie 
eSicient and consistent result might be anticipated 

In only one patient was the Dramanune given as a piophy- 
lactic and this patient did not show less vertigo and nausea 
than the geneial average of the cases who did not leceive 
the drug until aftei the operation It may be possible that the 
hypnotic and sedative diugs given before operation have 
some antagonistic effect on the Diamamine to lessen oi delay 
its action The author intends to use the di ug as a pi ophylac- 
tic with and ivithout pieopeiative sedation and with various 
hypnotics and sedatives, in anothei senes of cases, to note 
any change in the postoperative lelief of nausea and vomiting 

The prompt beneficial effect of the diug was particulaily 
noticeable in those patients who showed relapses a day oi two 
nftei the tablets had been discontinued The vertigo and 
nausea of these patients promptly subsided when the Drama- 
niine was again given, often within an houi aftei the first 
tablet was swallowed Several of the patients asked that the 
tablets be continued regularly to prevent veitigo and nausea 

A lather surprising feature, in the obseiwation of these 
cases, was the fact that in nearly all cases there was no recur¬ 
rence of the vertigo and nausea on the day following the 
discontinuance of the Diamamine In the aveiage case not 
given the drug after operation there is model ate veitigo and 
some nausea on the third and even fourth days In these 
28 cases the Diamamine was given onljr on the da> of opera¬ 
tion and on the follow ing day It might be thought that the 
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action of the diug would be worn off by the thud day and 
the patient letum to the state of model ate veitigo and 
nausea that the aveiage untieated patient expeiienced This 
was found not to be the case, howevei, as the gieat majoiity 
of the tieated patients did not expeiience neai the veitigo and 
nausea on the thud and subsequent days as did the untieated 
cases 


Close obseivation on the degiee of diowsiness the tieated 
patients expeiienced was not made The impiession is gamed, 
howevei, that this antihistamine diug caused little oi no 
diowsiness It is my custom in all the fenestiation cases to 
give loutmely foi thiee oi foui days a mild to model ate dose 
of a hypnotic each night at bed time and a hypodeimic of 
codeine as needed foi discomfoit The patients, theiefoie, 
have some leason to be diowsy at times fiom the effects ot 
these diugs It can be stated that the depiession and diowsi¬ 
ness of the tieated patients was ceitamly no g^eatei than m 

the untieated patients and it is d y 

tieated patients weie more aleit than the otheis on he d.y 
following opeiation, laigely perhaps because t y 
dizzy and nauseated 

table 2 

Fenestrated Patients 


Number of patients treated with Dramamlne„„ . 

Number of patients markedly relieved - 
Number of patients considerably relieved _ 

Number of patients moderately --eBOTed " "ontlnued- 

Number of relapses further administration ol^ 

NuinbBr of rolapses fully ^ _ ^ 

Dramamlne — - -- 



CONCLUSIONS 


- ^ 

In the obseivation of these 28 ,X‘imth (««- 

mine on the first two moderate 

tration operation it was ■>»« “ ^ lesnlled on 

of the postopeiative veitigo, nausea 
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the day of opeiation and that a consideiable lessening of 
those symptoms occuiied on the day aftei opeiation o\ei the 
seveie veitigo, nausea and vomiting of fenestiated patients 
who did not i eceive the di ug The ti eated patients v ei e able 
to go back to a noimal diet appi oximately t\\o dajs soonei 
than the untieated cases, could become physicallj actne much 
sooner and, when they desiied, weie able to be di^chaiged 
from the hospital one oi two days eaihei Consideiing the 
small numbei of patients obseived, the featuies lecoided aie 
impiessions lathei than dogmatic conclusions and fuithei 
obsei-vation of numeious cases will be necessaiy to establish 
definite facts on the effectiveness of the diug on fenestiated 
cases Its use will be continued in othei senes of cases, both 
as a piophylactic and theiapeutic agent, admmisteied in a 
vaiietv of ways and coincidently mth the vaiious hypnotics 
and sedatives commonly used pieopeiatively in patients un- 
deigoing the fenestiation operation 

SUMMARY 

1 Recent reports of the effectiveness of Diamamine in 
controlling seasickness and airsickness have suggested the 
possibility of lelieving oi preventing the vertigo, nausea and 
vomiting experienced by patients who have undergone the 
labyrinth fenestration operation for otosclerosis 

~ A standard of the degiee of such postopeiative symp¬ 
toms has been established in the obseiwations of the reactions 
of a large numbei of fenestiated patients 

3 The postoperative vertigo, nausea and vomiting of 28 
fenestrated patients who weie given Diamamine duiing the 
^ay of operation and the dav follo^\lng weie carefully ob¬ 
served and compared with the established noimal reactions 
of untreated fenestiated patients 

4 These observations have shown tliat tlie Diamamine 
treated patients experienced a model ate reduction of the post¬ 
operative symptoms on the da\ of opeiation o\ei the un- 
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tieated patients and a consideiable lessening of these spip- 
toms on the day following opeiation 

5 A chait has been piepaied showing the degiee of ver¬ 
tigo, nausea, vomiting and nystagmus of the 28 fenestrated 
patients tieated with Diamamine, on the day of operation, on 
the day following operation and subsequently These leac 
tions aie shown in compaison with those of untieated 
patients 

6 Comments and impressions aie lecoided fiom the obser¬ 
vations made on this senes of operated cases 
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IDIOPATHIC SUPRAORBITAL NEURALGIA 


T E Beyer, M D , 

Denvei, Colo 

Idiopathic supra01 bital neuialgia is not a raie condition 
It IS a disease of adult life, males being more often affected 
than females There is appaiently no seasonal mfluence 
Noteworthy is the fact that many patients give a lustory of 
having been tieated at inteiwals foi sinus disease 

Idiopathic supiaoibital neuialgia, by definition, has no de- 
monstiable etiology One may postulate that exposuie to cold 
induces a neuiitis and swelling within the supiaoi bital notch 
just as thermal changes affect the facial because of its exposed 
position, howevei, this is a presumption only which lequiies 
moie pi oof befoie being geneiallv accepted 

The caidinal symptom of idiopathic supiaoi bital neuialgia 
IS pain lefeiied along the teiminal i amifications of the oph¬ 
thalmic blanches of the tiigeminal This pain is often sharp, 
twinging and inteimittent, usually unilateial, and followed at 
mteivals by a dull thiobbing headache In contiast to the 
pain obseived in acute sinusitis, which appeals in the foie- 
noon and usually lasts only a few houis, the pain in idio¬ 
pathic supiaoi bital neuialgia may continue all day without 
lespite The “tiiggei zones” of tic doulouieux cannot be 
elicited 

The second distinctive symptom of idiopathic supraorbital 
neuralgia is tenderness of the supiaoi bital and frontal neives 
In the absence of othei diagnostic ciiteiia accountable foi 
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KE.EH IDIOPATIIIO SUPMOUBITAL ^COT.ALOU 


Pam Along tlio rtisti ibutioii of 

pathogiiomonio 


these neivcs, this 


sign alone is 


a«Jln«vo“ “ “"f ''' ‘““'”‘>'>"1 «'at II,. 

a™3,rvo Evo H T/'"'' "O'™ '» o'li"*"* 

to l.to.„lly entente ch~. IZ "" 

tm rio, ! the point of 

tc iciness is confined to a small aiea on the llooi of the 

Sims, below the supiaoibital urn, duectly above the innei 
canthus of the eye 


w Khopathic supiaoibibd neinalgia is not 

1 icu The most common euoi is to confound it with acute 
sinusi 13 This IS excusable as both disease entities inny pie 
sent the same syndiome, hypeiesthesia, and pain limited to 
le distiibution of the peiipheial neives supplying the fionlul 
aiea, howevei, caieful ihmological examination and X-iays 
should obviate such mistakes In doubtful cases seveial days 
of obseivation will divulge the coiiect diagnosis 

The tieatment of idiopathic supiaoibital neuialgia by alco 
hoi injection is simple and unifoimly efiicacious The injec¬ 
tion IS best made with a five-eighths inch, 26 gauge needle 
fitted to a 2 cc syiinge 


The hands of the opeiatoi .iiid site of injection having been 
thoioughly steiilized, the light neive is fiimly fixed at the 
notch with the thumbnail of the loft hand The needle is then 
slid along the suiface of the nail tluough the skni and sub 
cutaneous tissue until it sliikes the neive Instant exciuciat- 
iiig pain attests that the point of the needle has peneli.ited 
the neive substance This must be followed at once by the 
injection of thieo to five diops of absolute alcohol 

It IS of the utmost impoitance that the neive stiuctiiie be 
infiltiated with alcohol Injections made alongside aie of little 
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avail, fmtheimoie, the pielmunaiy injection of novocaine 
increases the difficulty of locating the nei’ve and is, theiefoie, 
contraindicated 

In many cases the frontal branch Ijnng nearer to the mid- 
line must he injected in a similar manner, but it has never 
been found necessary to cut down upon and resect a portion 
of the nerve 

Alcohol infiltration of nerwe tissue is a momentary painful 
experience Foi'tunately, it is followed almost immediatelj 
by a feeling of numbness vvdrich extends over the paiietal 
legion to the occiput Palpation proves that the nerve has 
lost its sensitiveness The patient is quite relieved of pain 

A late effect of alcohol nei*ve injection is often an extreme, 
alarming swelling of the upper lid The eye may be closed 
for several days but untowmid complications have never been 
noted 


SUMMARt AND CONCLUSIONS 

Idiopathic supraorbital neuralgia is a common disease entity 
which may closely simulate acute sinus disease 

Pathognomonic is the hvperesthesia of the supiaoibital and 
frontal neiwes 

In the absence of signs and symptoms indicative of sinus 
disease, this sign alone suffices to make the diagnosis 

Alcohol injection is a simple and safe procedure, welcomed 
especially by patients who have been treated at length foi 
sinus disease 


227 16th Street 



recurrent pneumococcus meningitis 
report of a case * 


Morris Davidson, M D , and Arthur M Alden, M D , 
St Louis, Mo 


Piior to the advent of the sulfonamide compounds, the 
nioi*tality rate fiom pneumococcic meningitis appioached 100 
pel cent Finland,^ et al, lepoited 99 cases of pneumococcic 
meningitis occuiiing at the Boston City Hospital from No¬ 
vember, 1929, to June, 1936, with no lecoveiies 

Following the intioduction of the sulfonamide diugs to 
geneial use, numerous cases of lecoveiy have been repoited ‘ 
In addition, seveial instances of lecunent pneumococcic men¬ 
ingitis have been leported 

Ciaddock and Boweis* cite then case of a 32-year-old Negro 
female with lecoveiy aftei foui attacks in one yeai In tins 
case the mode of entiy foi the oiganisms was not determined 
Hopkins,® et al, reported three attacks of pneumococcic men¬ 
ingitis in a period of four months in a 30 -yeai -old,female 
The original attack followed an upper lespiiatoiy infection 

Labby“ has lepoided 14 attacks in a 55-year-old male m a 
period of one year with recovery Traut' has described the 
case of a seven-year-old girl who suffered five attacks of pneu 
mococcic meningitis in a four-year period Tiaut's patien 
suffered the first episode of meningitis two and one-half ye^rs 
after an uncomplicated skull fracture 

•Department of Otolarjngolotv Washington Unlversltj School of 

Editors Note This ms received In Laryngoscope OfHce and accepted 
publication Sept 12 1949 
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CASE REPORT 

A 59-year-old white female entered Barnes Hospital on Jan. 25 ISI-l 
in coma. About 36 hours before admission she complained of pain m her 
nght ear and a fever Twelve hours later she noted that the right ear 
had begun to drain and with this she felt improved for a short period 
During the night before admission the patient slept poorlv and in the 
morning she was in marked coma. 

For several weeks prior to admission to the hospital the patient had 
been treated by her local physician tor effusion of the right ear 

On admission the temperature was 104 3^ F pulse I'ih respirations 26 
blood pressure 160/70 The patient was in matned coma the legs and 
thighs were fleied The neck, was stiff Kemigs and Brudzmsia s signs 
were positive The right ear canal contained thica. yellow white dis 
charge. A blowing svstohc murmur was heard at the apes of the heart. 
Breathmg was shallow but lungs were clear to percussion and au^cul 
tailon. 

A lumbar puncture performed unmediatelv rei ealed vi=cid milkv fluid 
The cell count was 2 300 cells ivithout acid and 2 150 cells with acid The 
Pandv test was posiDve protein 5o0 mgm per cent sugar 10 mgm. per 
cent assermann was negative Mice inoculated with cerebrospinal 
fluid and ear exudate ret ealed a Tvpe 25 pneumococcus Spinal fluid 
pressures could not be obtamed because the patient became restless and 
began to toss in her bed when this procedure was attempted. Other 
laboratory data red blood count 4 010 000 with 117 gm Hb white 
blood count, 19 550 with 6S segmented cells 14 Ivmphocvtes five mono- 
cvte and 13 stab and juvemle forms the urine contained two plus albu 
min the Kahn test was negative 

The patient was given 2 gro of sulfadiazine every four hours and con 
tlnued on sulfadiazine therapv throughout her hospital stay 

7C ray Report There is haziness o-er the entire cellular structures of 
the right mastoid. The trabeculae appear somewhat thickened Mastoid 
structures on the left appear to be within normal limits An ear nose 
and throat consultant (.A. M A.) saw the pauent the third hospital dav 
and found the nght membrana tensa to be dull thica and macerated. A 
simple mastoidectomy was performed at once The lateral sinus was ex 
plored and found to be normal The mastoid was quite sclero ic through 
oat No breaks or dehiscences into the dura were found at surgery 

On the stilfadazine therapy the patients postoperauve course was 
uneventful and the patient graduallv improved She was discharged on 
Feb 10 1944 

The patient had no svmptoms referable to her ears or to her menin 
gitis for five years then on March 27 1949 while at the theatre the 
patient complained of moderate pain in the right ear Several hours later 
the tight ear began to drain pus and the patient felt more comfortable 
On awakening the following morning she complained of generalized 
headache and began to vomit. Two hours after awakening the patient 
was comatose On admission to the hospital on March 29 1949 the 
patient was comatose and tossing about in bed The neck was ngid 
Kemigs and Brudzlnski s signs were positi\e The Babinssi sign was 
negative The right membrana tensa was quite red and a small posterior 
inferior perforation vas seen. The right ear canal was reddened and 
filled with serosanguinous fluid The lungs were clear to percus'ion and 
auscultation. The heart rhythm was regular 
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Spinal puncture was peifoimed at once and revealed SOO cells Tyne 13 
pneumococcus was recovered Red blood count was I,-100,000 with 14 3 
gm Hb , white blood count was 8,600 with 61 segmented forms 28 stab 
cells, live lymphocytes, live monocytes and one Juvenile form, the urluo 
contained three pins albumin 

The patient nas given 1 000,000 units of penicillin intramuscularly 
eveiy thiee houis. In addition to 1 gni of sulfadiazine eveiy four hours 
Two days after admission the patient was rational and her temperature 
was noimal Her Impiovenient was rapid and she was discharged on 
April 7, 1049 Five months aftei discharge she is we 1 and free of 
symptoms 


SUMMARY 

A case of lecuiient pneumococcic meningitis of otitic oiigin 
IS piesented The second attack of meningitis occuned five 
yeais aftei the initial episode Sulfadiazine theiapy and mas¬ 
toid suigeiy effected lecoveiy with the fiist episode, and 
sulfadia/ine and massive doses of penicillin lesulted in lecov- 
eiy with the second attack 
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HEARING FOUNDATION ESTABLISHED 

Heaimg Foundation, a new oiganization to cope with the 
social and psychological problems of the hard of hearing, has 
been formed by the hearing aid mdustiy, it was announced 
by Fred J Da\ns, president of the International Hearing Aid 
Association S Richaid Stem, Xew York public relations 
counsel, has been named duectoi of the new nonprofit organi¬ 
zation, which will have the twofold purpose of alle\nating pub¬ 
lic prejudice toward wearers of hearing aids, and of educating 
the hard of hearmg to the important advances in hearing 
aids and to the modem rehabilitation techmques 

The Foundation is being supported b\ \oluntar\' contribu¬ 
tions from the entire mdustrj, includmg hearmg aid dealers, 
manufacturers of aids, component parts and batteries, and 
has the endorsement of key figures among the hai d-of-hearing 
group as well as leadmg medical and social ^\elfaie authori¬ 
ties 

Plans for the Foundation include the immediate launching 
of a public relations campaign with three objectnes o\er- 
coming public prejudices, educating the hard of hearing to 
the important advances in hearing aids and the modem reha¬ 
bilitation techmques, and de\ eloping an e\en greater aware¬ 
ness of all engaged in the industry to the public service 
aspects of their business 

In addition to its bioad objecti\es, the Heaiing Foundation 
plans to establish the “Hearing Ad\ancement A%\ards” to go 
to those doing outstanding ^\ork in benefiting the hard of 
hearing, and to establish scholarships for the ad\anced studj 
of hearing problems Also planned is the “Children’s Bettei 
Hearing Program,’’ which seeks to gam more attention and 
assistance for the 300 000 hard-of-hearing children in the 
countrj The Foundation ^\'lll also campaign to eliminate job 
discnmation in industrv and to correct ^\orklng conditions 
injurious to hearing 

The campaign plans include the dissemination of infoima- 
tion about hearing and hearing problems through all possible 
media, as well as the establisliment of a speakers’ bureau, 
utilization of pamphlets, slide films and similar educational 
techniques The program w ill also be carried through institu¬ 
tional t\pe ads run b> local organizations, in which the \ari- 
ous facts will be gnen to the public 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

As of February 1, 1949 
Acousticon Model A-lOO 

Manufacturer Dictograph Products Corp , 580 Fifth Ave, New York 19, 
N Y 

Aurex (Semi-Portable), Auiex Model C-B, Model C-A, Model 
F and Model H 

Manufacturer Aurei. Corp , 1117 N Franklin St, Chicago, Hi 

Beltone Mono-Pac, Beltone Haimony Mono-Pac, Beltone Sym 
phonette 

Manufacturer Beltone Hearing Aid Co, 1460 W 19th St, Chicago, III 

Dysonic Model 1 

Manufacturer Dynamic Hearing Aids, 43 Exchange PL, New York 6, 
N Y 

Electroear Model C 

Manufacturer American Earphone Co, Inc, 10 East 43rd St, New 
York 17, N Y 

Gem Healing Aid Model V-35 

Manufacturer Gem Ear Phone Co, Inc, 50 W 29th St, New Yor 
N Y 

Maico Type K, Maico Atomeer 

Manufacturer Maico Co , Inc, North Third St, Minneapolis, nn 

Mears Auiophone Model 200, 1947—Hears Aurophone Model 
98 

Manufacturer Meara Radio Hearing Device Corp 1 W 34th St 
York, N Y 

Micronic Model 101 (Magnetic Receiver) 

Manufacturer Micronic Co, 727 Atlantic Ave , Boston 11, o®® 
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Microtone T-3 Audiomatic, Miciotone T-4 Audiomatic, Micro¬ 
tone T-5 Audiomatic 

Manufacturer Microtone Co, 4602 XlcoUet Ave Minneapolis 9 Minn 

National Cub Model, National Standard Model, National Star 
Model 

Manufacturer National Hearing Aid Laboratories 815 S HUl SL Los 
Angeles 14 Calif 

Otaiion Model A-1, Otarion Model A-3, Otaiion Models A-4 J 
and S, Otaiion Model E-1, Otanon Model E-IS, Otaiion 
Model E-2, Otanon Model E-4 

Manufacturer Otarion Hearing Aids 159 N Dearborn St Chicago IIL 

Paia\o\ Models VH and VL, Para vox Model XT, Paravox 
Model XTS, Paiavox Model Y (YM, YC and YC-7) 

Manufaciurer Paraphone Hearing Aid Inc. 2056 E. 4tb St. Cleveland 
Ohio 

Radioear 45-CM, Radioear Model 45-M-magnetic air conduc¬ 
tion receiver, Radioear Model 45-M-magnetic bone con¬ 
duction leceiver, Radioeai Penno-Magnetic Uniphone, 
Radioear Permo-Magnetic Multipower 

Manufacturer E A. Myers &. Sons 306 Beverly Rd Mt. Lebanon Pitts 
burgh Pa. 


Ravox (Semi-Portable) 

Manufacturer Zenith Radio Corp 6001 W Dickens Ave, Chicago Ill 

Silver Micronic Hearing Aid Model 101, Silver Micromc Hear¬ 
ing Aid Models 202M and 202C 

Manufacturer Micronic Corp 101 Tremont St. Boston 8 Mass 

Sonotone Audicles No 530, No 531 and No 533, Sonotone 
Model 600, Sonotone Model 700, Sonotone Model 900 

Manufacturer Sonotone Corp EUnsford N 1 


Superfomc Hearing Aid 

Manufacturer American Sound Fh’oducts Inc 2454 S Michigan Ave 
Chicago Ill 
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Televox Model E 

"«■ St, PU,.,eW. , p. 

Telex Model 22 , Telex Model S7, Telex Model 99 , Telex Model 
155i, Tefe Modll ““t'' 

Manufacturer Teles Inc . Minneapolis 1, Minn 


Tonemastei Model Royal 

Manufacturer Tonemaaters Inc. 1627 Pacific Ave Dallas 1. Tev 

Tnmm Vacuum Tube No 300 
Manufacturer Trimm, Inc , 400 W Lake St, LibertyvHIe Ill 
Unex Model “A”, Unex Midget Model 95 , Unex Midget Model 


Manufacturer Nichols .L Clark. Hathome Mass 


Vacolite Model J 

Manufacturer Vacolite Co 3003 N Henderson St, Dallas 6, Tex 

Western Electric Orthotromc Model, Western Electric Model 
63, Western Electric Model 64, Western Electiic Models 
65 and 66 

Manufacturer Western Electric Co Inc 120 Broadway New I orK 5 


Zenith Radionic Model A-2-A, Zenith Radionic Model A *1 A 
Zenith Radionic Model B-3-A, Zenith Model 75 , Zenith 
Miniatuie 75 

Manufacturer Zenith Radio Corp. 6001 Dickens Ave , Chicago III 
All of the accepted heaiing devices employ vacuum tubes 


• TABLE HEARING AIDS 

Piecision Table Heaimg Aid Jou) A M A, 139 785 - 786 , 
Maich 19, 1949 

Manufacturer Precision Electronics Co, 860 West Oakdale Ave CW 
cago 14, HI 

Sonotone Professional Table Set Model 50 Repoit not yet 
published 

Manufacturer Sonotone Corp, Elmsford N Y 

All of the Accepted hearing devices employ vacuum tubes 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOGICAL SOCIETY 

President Dr Philip E. lleltzer 20 Charlesgate U est Boston 15 JInss 
secretarj Dr Gordon D Hoople iledical Arts Bldg S-racuse SNA 
Meeting Mark Hopkins Hotel San Francisco Ca l l r May 1950 

AMERICAN LARYNGOLOGICAL ASSOCIATIO' 

President Dr Ralph A. Fenton 906 Medical Arts Bldg Portland Ore 
''ecretary Louii H Clerf 1530 Locust St Philadelplii i J I ^ 

Meeting Mark Hopkins Hotel San Francisco Calif Mav 1950 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

President Dr Hobert C Martin 384 Post Sl San Francisco S CaliL 

Secretary Dr C Stetrart Nash, 70S Medical Arts Building Rochester 
-N A' 

Meeting Mark Hopkins Hotel, San Francisco CaliL Mar I95ij 

AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OTOLOGICAL 

SOCIETY, INC 

Eastern Section Hotel Statler NewAork N A Jan 5 1950 
Council Meeting Hotel Statler New Aork City Jan 6 1950 
Combined Meeting Southern and iliddle Secuons Peafcodv Hotel 
Memphis Tenn Jan. 16-17 1950 

M estem Secuon Medical Society Bulding Los .Angeles Calif Jan. 21 
22 1950 


AMERICAN MEDICAL ASSOCIATION 
SECTION ON LARYNGOLOGY OTOLOGY AND RHINOLOGY 

Chairman Dr Fletcher D Wooduard 101 E. Alarket St Charlotte^ 
rille A a 

Secretary Dr James il Robb 641 Dai id Mhltney Bldg Detroit Mich 

AMERICAN ACADEMY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr J Mackenzie Brown 1136 W 6th 5l Los Angele^ Calif 
Preaident Elect 

Eiecutive Secretary Dr William L. Benedict Mavo Clinic Pochester 
illnn 

Meeting Palmer House Chicago Ill Oct. 911 1919 
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AMERICAN SOCIETY OF OPHTHALMOLOGIC AND 
OTOLARYNGOLOGIC ALLERGY 

President Dr Rea E Ashley, 384 Post SL, San Francisco, CallT 
Secretary-Treasurer Dr Joseph Hampsey, 806 May Bldg, Pittsburgh 2J 

PAN AMERICAN ASSOCIATION OF OTO RHINO-LARYNGOLOQY 
AND BRONCHO ESOPHAGOLOGY 
President Prof Juato Alonso 

Secretary Dr Chevalier L Jackson, 266 S 17th SL, Philadelphia, Pa 
Second Pan American Congress of Oto-Rhlno-Laryngology and Broachn- 
Esophagology Montevideo, January, lS6fl 

AMERICAN BRONCHO-ESOPHAGOLOQICAL ASSOCIATION 

President Dr LeRoy A SchaU, 243 Charles SL, Boston, Mass 
Secretary Dr Edwin N Broyles, 1100 N Charles St Baltimore 1 Md. 
Meeting Mark Hopkins Hotel, San Francisco, Calif, May, 1950 

LOS ANGELES SOCIETY OF OPHTHALMOLOGY AND 
OTOLARYNGOLOGY 

President Dr Warren A. Wilson 
Secretary Treasurer Dr Victor GoodhlU. 

Chairman of Section on Ophthalmology Dr George Landegger 
Secretary of Section on Ophthalmology Dr Harold B Alexander 
Chairman of Section on Otolaryngology Dr Alden H Miller 
Secretary of Section on Otolaryngology Dr Leland R. House 
Place Los Angeles County Medical Association Bldg, 1925 WHshlre 
Blvd, Los Angeles, Calif 

Time 6 P-M, fourth Monday of each month from September to May, 
inclusive 

AMERICAN OTORHINOLOGIC SOCIETY FOR THE ADVANCEMENT 
OF PLASTIC AND RECONSTRUCTIVE SURGERY 

President Dr Alfred Schattner, 115 E 6l8t Street. New York 21, N Y 
Secretary Dr Norman N Smith, 291 Whitney Avenue. New Haven 11 
Conn 


WEST VIRGINIA ACADEMY OF OPHTHALMOLOGY 
AND OTOLARYNGOLOGY 

President Dr Garnett P Morison, Charles Town, W V 
First Vice-President Dr Charles T SL Clair, Jr, Bluefleld, W Va 
Second Vice-President Dr Arthur C Chandler, Charleston, W Va 
Secretary Dr Melvin W McGehee, 425 Eleventh St. Hunting on 
W Va 

Treasurer Dr Frederick C Reel, Charleston, W Va , Fan 

Directors Dr Eugene C Hartman. Parkersburg, W Va., Dr Ivan 
cett Wheeling, W Va 
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SOUTHERN MEDICAL ASSOCIATION, 

SECTION ON OPHTHALMOLOGY AND OTOLARYNGOLOGY 

Chairman Dr Kate Savage Zerfoss, 165 Eighth Ave North Nashville 3 
Tenn. 

Chairman Elect Dr Calhoun McDougall, 703 Medical Arts Bldg At 
lanta 3 Ga 

Vice-Chairman Dr V R. Hurst, 315 N Center SL, Longview Tex 

Secretary Dr Alston Callahan, 908 S Twentieth SL Birmingham 5 Ala 

THE PHILADELPHIA LARYNGOLOGICAL SOCIETY 

President Dr M Valentine MlUer, 114 W Phil Ellen St Philadelphia 
Pa 

Vice-President Dr Thomas F Furlong. Jr 36 Parking Plaza, Ardmore 
Pa. 

Treasurer Dr Harry P Schenck, 1912 Spruce SL Philadelphia Pa 

Secretary Dr William J Hltschler, 5 E Chestnut Hill Ave, Philadelphia 
18. Pa. 


SOCIEDAD NACIONAL DE CIRUGIA OF CUBA 

Presidente Dr Reinaldo de VilUers 

Vicepresldente Dr Cfisar Cabrera Calderin 

Secretarlo Dr Josd Xirau 

Tesorero Dr Alfredo M PeUL 

Vocal Dr Josd Gross 

Vocal Dr Pedro Hemdndez Gonzalo 


ASSOCIACAO MEDICA DO INSTITUTO PENIDO BURNIER — 
CAMPINAS 

President Dr Joao Penido Bumler 
First Secretary Dr Gabriel Porto 
Second Secretary Dr Roberto Barbosa 
Librarian Treasurer Dr Leoncio de Souza Queiroz 

Editors for the Archives of the Society Dr Guedes de Melo Fllho 
Dr F j Monteiro Sales and Dr Jose Martins Rocha 


SOCIEDAD DE OTORRINOLARINGOLOGIA Y 
BRONCOESOFAGOSCOPIA DE CORDOBA 

I^esldente Dr Aldo Remorino 
Vlce-Presldente Dr Luis E Olsen 
Secretarlo Dr Eugenio Romero Diaz 
Tesorero Dr Jmn Manuel Pradales 

Vocales Dr Osvaldo Suhrez Dr Nondler Asia R Dr Jorge Bergallo 
Yotre 


BUENOS AIRES CLUB OTORINOLARINGOLOGICO 

Presidente Dr Juan Manuel Tato 
Vlce-Presldente Dr isorberto Von Soublron. 

Secretarlo Dr Oreste E Bergagllo 
Pro-Secretario Dr Carlos A Gutierrez 
Tesorero Dr Vicente R Carri 
Pro-Tesorero Dr Jorge Couzo 
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work With them 
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A MURRAY HILL BOOK 
496 pages. 6 x SJS, 142 hXfui 
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Expert guidance from 
14 specialists 
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H " * *'*’?)*. easily-understood volume, u 10- 
ohvsirol guidance in dealing with the many 

Edited hi/ rv'^ u economic handicaps 0/ dcahiisj. 

Hallowell Davis HEARING AND DEAF 
brmr.-« nf^ written in collaboration by 14 experts E»di 
ticulnr nh* ®*est advice and information on that par 
xatinr, if* “**; *tic subject with which years 0 / special! 

IS trt h 'quipped bun or her to deal Their aim 

un« of-heanng people in the most practical 

eiiid.if, *h!*^ ' making them fully informed, by 

d»..,oi ^ in seeking relief through modem scientific 

opments by helping them avoid useless eipendi 
^res and disappointments and, finally, if relief is Mt 
or coming to retain speech powers, to hold jobs and 
ouicrwise live as normally as possible. 

nniaruy written for the juiTcrers thcmscivej the boot 
IS o equQi vaiuc to physicians, educators sociologist! and 
ami/iea of hard-of-heanng victims—to all who must, m 
ne way or another, play a part in alleviating this dit" 
creasing condition 

/ «A 3^ou/<f be in ^/jo bands of alf the thoussndi 
oi those who ask the questions and want to ^et the cor 
rect answers * 

STEWART NASH Frei/denr AnwKJjn Htatmi ScattF 
Here, at last, la tn/ormatlon correct, easy to 
read covering nearly every phase of the problem in s 
irmnner suited to laymen HEARING AND DEAFNESS 
should be the means of greatly lessening the hamhoap 
of deafness 

-LOUISE TRACY Th, John Tracy Chnic. 
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PSYCHOSOMATIC APHONIA AND EPHEMERAL 
ADDUCTOR PARALYSIS 

Chevalier Jackson, M D , 

Philadelphia, Pa 

Psychosomatic laiyngeal manifestations usually affect the 
most conspicuous function, namely, phonation Of the othei 
eight functions, the tussive is practically the only one thus 
affected As shown by Jackson and Jackson,' the old adjec¬ 
tives, hysterical, voluntary, functional, formerly misapplied 
to this condition are semantic solecisms and should be dropped 
from the literature 

Etiology and Pathology As stated by the just mentioned 
authors, most of the cases are essentially traumatic neuroses 
They found that many cases originated in ephemeral adductor 
paralysis ' This transitory' paralysis, they point out, is due to 
sudden circulatory disturbance, usually' anemic, of the anterior 
cerebral cortex In common parlance this condition is often 
referred to as “knocked speechless,” “speech bound, speech 
bereft,” “dumbfounded,” “struck dumb” Though these ex¬ 
pressions are common in lay literature, their significance does 
not seem to ha\e been recognized by medical authors other 
than those cited ' The sudden anemia of the cerebral cortex 
in the minor form of svncope called fainting or si\ooning is 

hdltora Xote Thia ms. recelNCd in Lar> ntjoscope Office and accepted for 
publication Vug* 1 1949 


1287 


1288 


JACKSON PSYCHOSOMATIC APHONIA 


ThTsms ^dductoi paialysis 

ness tLt the uncouscious- 

the ^,thn f paia]ysis is not oidmaiily noticed, but 
the authois mentioned have obseived it in the lLyn.<^al mn 

SieSm" ? causes SySm 

egiee of ceiebial anemia is not quite sufficient to cause loss 

onsciousness, the peison affected by a tenific sight oi a 
snock-mg expeiience notices his loss of powei to speak, hence 
his expiession, “I was stxuck dumb,” oi “I was dumbfounded,” 
01 1 was knocked speechless ” In many instances of fainting 
01 swooning, the peison affected, aftei lecoveiing conscious 
ness, will lecall the loss of powei to speak ^ 


a 10 ogically, the laijmgeal condition of failuie in adduc 
ion in ephemeial adductoi paialysis is, in a sense, somal 
la ei than functional, inasmuch as the cells of the anteiioi 
motor cortex aie depiived of then blood supply Wlien, how- 
evei, the psychic impression of inability to speak becomes 
ftxed, as is sometimes the case, a phychosomatic aphonia is 
established This is only one of the ways in which tins type 
of aphonia oiigmates Vaiious foims of suggestion may 
become fixed In some cases anxiety ovei piospect of loss of 
voice, suggested by acute laijmgitis oi othei incident, may be 
an etiologic factoi These patients aie usually occupational 
voice useis In most instances psychosomatic aphonia is a 
traumatic neuiosis Physical tiauma may oi may not have 
been concurient, but its effect is thiough its additional mental 
impact In some cases the suggestive physical tiauma may 
have been in the legion of the laiynx * 


Psychosomatic aphonia may develop immediately aftei the 
psycluc trauma oi later The onset is usually sudden, but in 
some cases it is giadual When piedisposing factois lesult 
fiom oveiwork, giief, anxiety, wony and othei long contin¬ 
ued stiains, the memoiy of any incident leferable to the voice, 
01 even the laiynx, may lesult graually in a psychosomatic 
aphonia, though often even in these cases the onset is sudden 
In some cases the etiologic suggestion may come fiom loss of 
voice affecting a relative oi even fiom a vivid account of 
such a loss 
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Though in some cases piedisposing factois cannot be tiaced, 
yet in most cases such factois aie found As with othei psy¬ 
chosomatic conditions, heieditaiy factois may contiibute to 
vulnei ability undei stiain Theie is a wide vaiiation in pow- 
eis of lesistance We aie not all boin with the same amount 
of lesistance to the ill effects of the anxieties and woiiies 
of life Many aie boin of paients whose heieditaiy back- 
giounds contain cases of psychopathic oi psychotic disoideis 
Excesses, especially alcoholic, on the pait of paients tianmit 
deficiencies in poweis of lesistance to the ill effects of stiain 
This factoi IS piogiessively on the inciease 

Symptoms The chief complaint of the patient is tliat he has 
lost his voice By this he may mean that he has lost only his 
phonatoiy voice oi both phonatoiy and whispeied voice In 
the lattei case, which is less common, the patient may wiite 
eveiything he has to say oi he may make effoits to communi¬ 
cate by signs He may just listen attentively to the desciip- 
tion of his disability by an accompanying lelative, fiiend oi 
physician W'lien asked a question he may simply shake his 
head oi he may make piodigious movements of his facial mus¬ 
cles without utteiing a laiyngeal sound If he has not lost his 
ability to whispei he may whispei fieely oi be biief and leti- 
ceiit He may seem distiessed about his disability oi pioud 
of it, as if it weie mteiesting in its laiiety and mystification * 

Latynyeal Appeal ances To the laiyngologist who is accus¬ 
tomed to seeing the appi oximation of the vocal coids when 
the patient attempts to say E-e-e-e with the miiioi in place, 
tliiee significant abnoimalities in a typical case of psycho¬ 
somatic aphonia aie stiiking a The vocal coids lemam in 
the quiet bieathmg position, b the aiytenoid eminences aie 
motionless, c the laiynx fails to use With this cleai pictuie 
of the typical case in mind, the slight vaiiations in laiyngeal 
appeal ance will be easily detected In some cases at times the 
coids will be seen to go pait way tow aid the niidliiie, then 
fall back outwmid again to the quiet bieathmg position If 
asked to say E-e-e-e again, the paitial excuision may oi ma\ 
not be lepeated When the patient is asked to cough, the \ocal 
•coids aie seen to appioximate foi a moment, then peimitting 
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the expulsion of a puff of au cauymg with it the sound waies 
c aiacteiistic of cough The sound of the cough is the noimal 
one of glottic closuie As a mattei of diffeiential diagnosis 
It IS impoitant to lemembei that if the patient should cough 
without glottic closuie the case is not one of psychosomatic 
aphonia It will be noticed that the cough without glottic 
closuie has a haish lasping sound of an waste 


Diagnosis The miiioi appeal ances aie diagnostic unless 
the patient refuses to cough In this case diiect laiyngoscopy 
should be done without anesthesia At the appioach of the 
diiect laiyngoscope the glottis will be snapped shut bv the 
adductoi muscles One impoitant diagnostic sign, unmeii- 
tioned in the liteiatuie, is the sound of glottic coopeiation in 
cough The sounds of piesence and of absence, lespectively, 
aie unmistakable to the piacticed eai (Case 5) Eveiy human 
being has to cough occasionally whethei he wants to do so oi 
not, and it can be piovoked my vaiious means This sign of 
appioximative powei, of couise, has its gieatest usefulness 
in cuie of uncoopeiative patients With appioximative powei 
piesent, willful silence xemains to be excluded This diagnos 
tic possibility may be in one of two foims, psychotic and 
purposeful As a featuie of a psychosis it occuis as the will¬ 
ful stubborn silence called aphonia paranoica The featuies 
of a psychosis aie so conspicuous that diagnosis piesents little 
difficulty The diagnosis of the silence of malingeiing is not 
always so easy The mahngeiei knows he can talk, but lefuses 
to do so foi a definite puipose, such as to escape duty oi to 
perpetrate a fiaud Claims foi disability may be on the basis 
of a loss of voice alone or in combination with simulation of 
othei forms of disability, oi, oftener, in combination with well 


substantiated physical injuiies Compensation claims aie usu¬ 
ally foi relatively small amounts, but claims foi damages mav 
be laige in case of occupational voice useis and enoinious m 


case of piofessional vocalists This mattei of puipose is 
important diagnostically, and should be seaiched foi if 
evident In a numbei of cases the patient was bi ought in foi 
consultation by the family physician fiom whom the ulteiioi 
motive of a damage suit had been concealed Theie is one 
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important sign of malmgeiing to be noted bj careful attention 
to the manner of the patient He is suspicious of a nap that 
will reveal his fraudulent purpose If carefully watched foi, 
there will be noted a manner of hesitation and suspicion pie- 
cedmg his compliance with lequests He does not freely and 
franklj coopeiate in examinanons and tests He may not con¬ 
sent, if he does, it is likely to be partially or delayed MTien 
these signs are noted psychosis must be eliminated, as suspi¬ 
cion IS often present m psychopaths and in psychotics Hanng 
eliminated the possibilities, the probabihty of mahngermg is 
put to the final test, which is therapeutic Phonation can be 
restored by treatment if there is no psychotic trouble and no 
mahngermg If the methods of the laiAmgologist fail to 
restore the \oice, the patient should be turned o\er to the 
psychiatrist for treatment The malingerer will usuallj balk 
at this 

Treatment The fiist question to be decided is as to i\heu 
treatment should begin Broadly speaking, tlieie are two 
classes of cases to be considered In the first class are the 
cases in which the chief and determimng cause has been a 
wolent and shocking episode occurring when the patient was 
in relatuelj good health In the second class are the cases in 
which the aphonia has been largelj due to prolonged strain 
and nervous exhaustion In the fiist class of case the treat¬ 
ment should be begun as soon as the novelty of the situation 
has w orn off and the patient has oi can quicklv dev elop a 
desire to get the v oice back In the second class of case a 
period of rest undei general medical care and management is 
essential It is a serious mistake to begin treatment while 
the patient is fatigued, exhausted and depressed There aie 
a numbei of reasons 1 These conditions are causes, hence 
should not be allowed to continue 2 The patient, worn out 
and in need of lest, reallv cares little whether he gets well or 
not, hence it is difficult or impossible to create the essen¬ 
tial confidence and cooperation J Failure is almost certain 
•1 Failure enormouslv increases the difficultv of subsequent 
cure, because a it discourages the patient, h it renders him 
skeptical as to cure c he is almost certain to recognize sinii- 
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lauty of technique of tieatment in which he has lost faitli, 
d it IS always best, if possible, to cany thiough the psychic 
tieatment to successful phonation at the fiist seance 

The basic condition in psychosomatic aphonia being essen¬ 
tially psychic, the tieatment of it is essentially psychic This 
foim of tieatment foi success lequiies ceitain peisonal quali¬ 
fications that many physicians do not possess The neuiologist 
and the psychiati ist, of necessity, have these qualifications 
well developed The peisonal qualifications lequaed in psy¬ 
chosomatic aphonia cannot be accuiately desciibed Theman- 
nei must be film, self-confident, nevei discouiaged or taken 
back, nevei admitting failuie Though dominating, lus man 
nei must be kindly, nevei nutated oi annoyed Ceitaiu 
eiiois must be avoided The patient must not be told that he 
could talk if he wanted to He must not be allowed to think 
his ailment is mysteiious, puzzling oi pioblematical 

Foi success it is well foi the physician to get the conception 
that the abnoimality m psychosomatic aphonia is that the 
patient believes he has lost his voice It is not imaginative in 
the oidmaiy sense of that term It is not willful noi inteii 
tional It is a belief lathei than an illusion, delusion oi hal¬ 
lucination 

The fiist step is to inspiie confidence m the patient He 
should be given a simple statement such as that his tiouble is 
a well known foim of impel feet cooidmation of vocal muscles, 
and is cuiable by a system of exeicises 

The next step is to get the patient to make a sound in some 
way othei than an effoit to say a woid The method men 
tioned in the case lepoits is usually successful and illustia es 
what IS meant by a method othei than saying a woid o 
tiy to say a woid meets and laiely surmounts the patien s 
basic difficulty Pioducing a sound in some othei way can e 
made to impiess the patient that he is getting a ° 
learning to talk by a method that is fiee fiom his difiicu i 
When the patient pioduces a phonatoiy giunt by bunging 
elbows down with a thump against his sides he can be easi 
convinced that he has staited learning a new way of ' 
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Furthei steps of a successful plan of tieatnient %\ill be 
given in connection with reports of cases in Inch it w as 
used The report of a typical case of each of the most fre¬ 
quently encounteied vaiieties of psychosomatic aphonia 'nill 
serve to dlustiate the most impoitant clmical features better 
than a space consuming large senes of case reports which 
would be confusing and peihaps unread 


Case 1 A woman aged 22, supported her ill and 
working as a telephone operator in a hospital Long hours of du ^ 
followed by long hours In care of her mother and their two rooms 
she was busj at her switchboard a psychotic patient came n an g 
roted her to unconsciousness before he could be forced bj r®sc 
release the grip of his hands on her throat She was qulc y r 
tated EiaminaUon in the surgical department was negathe exce^ to 
a sUght swelling of the soft Ussues of the neck and a few ec^>motm 
spots on the skin There was no djspnea and Ko®“‘sen examination 
showed no evidence of fracture of the hyoid hone 
On the tenth daj after the garrotlng the patient was still ^ 
and laryngeal examination was requested because of loss o , . 

patient ^\aa found crying and when asked why she wrote „ , , j,, 

mj tolce and will lose my poslUon as a telephone 
my poor mother do’ The night nurse reported the patient was restiess 
cried frequently through the night and moaned though sbe , , 

a word PalpaUon of the neck and careful palpation of tli® ^ongeai 
cartiiages revealed no tenderness or other larjngeal ? 

Mirror examination showed the glottis in the position 
ing WTien the patient was asked to take a deep breath 
increased their separation normally When the patient was “s^ed ^ 
Ee-e-e she shook her head sllghtlj and no movement of eiottic 
margins was perceptible in the mirror When asked to say * 
were motionless When asked to cough the paUent made an effort to do 
so the cords promptly and normally approximated for a moment 
characteristic sound of cough with glottic cooperation was plalnlj audi 
ble Ob%iousl> the aphonia was psjchosomatic The PaUent ''“3 
shock had caused a little imperfect muscular acUon in the larinx tnat 
she would get well under treatment and that she would have a good \ oice 
for conUnulng her work as a telephone operator She was assured tha 
this would be done bj a method that amounted to learning to talk in a 
new way Her confidence and hearU cooperaUon were 

surt in phonation was made b> the 'tention 

forcibly to her sides in a thump coincident with a g™"!- Her altentl 
was then called to the fact that the sound of the ^unt was the start and 
that the next step would be the aowel sounds The flr^t "1= U 
watched the physician s mouth as he emoted a clear strong O'? 

She promptl> sounded the aowel Then the . 

succession She was then enthusiastic and talking freelj and J'*! 
need to be trained on consonants In two weeks she was back on t> 
Jit the s^vltchboard and there was no recurrence 


Comment The flight and subjectne sense of imminent 
death b\ suffocation produced a profound shock \\ hen she 
became conscious her vi\id recollection of those hands pain- 
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ully gripping hei neck fixed hei attention on hei laiyiix Hei 
fiist attempts to speak weie naturally feeble and imperfect, 
assumed permanent injuiy had been done to hei laiynx 
Her anxiety about hei mothei, the piospect of losing hei voice 
and the means of suppoit foi hei self and hei invalid and 
widowed mother, all were typical causes of psychosomatic 
aphonia Her long hours of ovenvoik at the switchboaid and 
at home were piedisposing factois Few cases aie so com¬ 
plete Only an heieditaiy backgiound suggesting vulnei ability 
was lacking Diiect violence in the legion of the laiynx is 
uncommon, though we have seen a few cases, of wluch the 
following IS anothei example 


Oase 2 A front brakeman on a freight train, aged 28, was referred for 
an op^on because of a claim for permanent disability based on total 
OSS (K voice The history was that the loss of voice followed an injury 
^ side of the neck while on duty in the cab of a locomo- 

tlye The fireman was pulling clinkers when a sudden coming away of a 
clinker allowed the proximal end of the clinker hook in the firemans 
clenched fist to strike the claimant on the side of the neck The force 
of the blow knocked him over onto the loose coal in the tender, which 
caused him to lose his footing and fall In falling he slid almost oft the 
train between the cab and the tank his head shoulders and arms dan 
gllng out When dragged back to safety, he tried to curse the fireman 
for carelessness but found himself speechless The company surgeon 
found no evidence of cervical trauma, but the inability to phouate had 
persisted for two months when an attorney strongely urged putting in a 
disability claim A consultant for the defense thought malingering was 
Indicated by the fact that the whisper was also gone The patient was 
brought for an opinion on the diagnostic problem Mirror examination 
showed the normal image of quiet breathing with symmetric separation 
of the cords as the base of the glottic triangle lengthened in response to 
a request that a deep breath be taken When asked to say “E-e-e-e ’ the 
patient shook his head, and no movement of the cords or arytenoids was 
perceptible in the mirror When the patient was asked to cough, the 
cords were seen to approximate for a moment and the typical sound of 
cough with glottic cooperation was audible Obviously a diagnosis of 
psychosomatic aphonia required only elimination of malingering for the 
purpose of supporting a disability claim as alleged by the defense The 
claimant gave the impression of sincerity The family physician stated 
the claimant had been reluctant to sign claim papers During the laryn 
geal examination claimant had cooperated promptly and willingly in 
every way, with no hesitation that would imply suspicion of a trap ij® 
was perfectly ^vtlllng to have Koentgen examination and laboratory tests 
made These evidences of sincerity called for a therapeutic test thor 
ough and repeated a number of times if negative The hearty coopera 
tion of the patient in the same plan of treatment as in the preceding 
case resulted in restoration of the voice and in the dropping of the clai 
for disability 

Comment The etiologic factoi of diiect trauma inflicted m 
the laryngeal legion, though undoubtedly impoitant in both 
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this and the pieceding case, is lelatively laie The tiauma is 
usually pnly psychic, as in the following case 

Case 3 A woman, aged 23, saw an automobile backing out of the 
garage toward her two year-old child who was standing in the neighbors 
driveway She ran and waved her arms, then fell in syncope as she saw 
the child’s head crushed under the rear wheel When resuscitated she 
tried to speak but evidently could not utter a word The next daj she 
was able to whisper, but she could not phonate She stated that she had 
tried to scream to warn the driver, but she could not utter a w ord The 
horror at the sight of her child s head being crushed and the speechless 
condition that rendered her powerless to scream a warning to the drher 
were the last two things she remembered Mirror examination of the 
larynx showed no phonatlve approximation w hen the patient was asked 
to say E-e-e-c,” but good phonatlve approximation on coughing Ov iouslj 
the case was one of psychosomatic aphonia In consultation with the 
family physician it was decided best to postpone treatment of the aphonia 
until proper care had been given to the patient s grief stricken state and 
profound shock. About a month later there w as great improv ement in 
the general condition of the patient but the voice had not returned 
and mirror examination showed no change Treatment of the plan men 
tioned above was successful In restoration of the voice at the first seance 


Comment In this case theie was no heieditaiy factoi 
found in the histoiy The patient was not neuiotic, theie had 
apparently been no paii:iculai stiain piioi to the hoiiible 
spectacle Theie was no diiect physical tiauma All the fea- 
tuies of the case justified the opinion that the chief cause was 
the psychic ti auma that pi oduced the ephemei al adductoi pa- 
lalysis The fixation on the phonatoiy function was due to 
the poweiful mental impiession of loss of voice at the moment 
she needed it in hei effoit to pi event hei child fiom being 
Clashed to death 

Cast- } A veteran of World War II, aged 29 brought with him a 
lengthy self written statement of his case from which the signiflcint 
points are here abstracted After nearly three months of actl\e sen Ice 
Jt or near the front, he A\a 3 evacuated to a base hospital as a case of 
batUe fatigue His chief complaint at that time ^\as loss of \oIce He 
unable even to whisper He could whistle to call attention and he 
Made signs A\hen necessary to call attention to his needs He said he lost 
bla \oice suddenly just as he had almost recovered from hoarseness 
accompanying an attack of the then prevalent acute laryngitis The 
'vhlsper he used during the attack of Iar>nglti3 to save his lar>nx vs as 
lost at the same time At the base hospital under a regimen of rest his 
'olce did not return but his general condition Improved to a point at 
which his request to be returned to active duty was granted He was 
^signed to light dut> on a hospital ship Two months later his term of 
enlistment having expired his request for release from service vsas 
Sranted b> honorable discharge His father a phjsician brought him in 
for consultation concerning his loss of voice his onl> remaining dis 
^bilitj Mirror examination revealed no larjaigeal abnormalit> except 
ibat there was no perceptible approximation of the vocal cords nor in> 
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movement of the arytenoids, when the patient was requested to say 
iii-e e-e He seemed to make a sincere effort to phonate, but the only 
response to the effort was a movement of some of the facial and. cervical 
muscles When asked to cough, these muscles did not seem to move, but 
prompt though momentary approximation was noted In the mirror In 
be^nning treatment, enthusiastic cooperation of the patient was obtained 
when he became convinced that hia phonatory cough and the thumplug 
grunt constituted a good beginning on a series of exercises that would 
enable him to learn to talk in a new way He responded well to the 
vowel exercises A plainly audible “O" was followed by a louder 'A" and 
by each of the vowels in succession The first consonant was mastered 
when, by giving the patient a tooth brush bristle and telling him to place 
It on the tip of his tongue, hold It against his front teeth, then force It 
out with a blast of air tn the usual way He was familiar with the tech 
nlque from personal experience, but he was given an example to imitate 
After he had performed the exercise three times he was instructed to add 
the “0" vowel sound to the dental consonant of the bristle exercise He 
was greatly surprised and delighted when he uttered a loud and clear 
"Toe ” The patient and his father carried on the exercises, and the 
father reported a month later that there was perfect restoration of voice 
Three years later the patient was reported free from recurrence 


Comment Undoubtedly the basic factoi m this case of 
psychosomatic aphonia was the long continued stiain, the ex¬ 
hausting daily physical fatigue, along with the impact of 
almost continuous day and night loai of artillery file and 
bomb explosions that rendeied any leal lest peiiod impossible 
Of couise, this IS well undei stood in the services, and inteiYals 
of 1 est of pel sonnel ai e i outine, but undei active conditions at 
the fiont, such intervals for eveiy individual aie not always 
possible, and so it had been in his case The point geimane to 
oui subject IS that the prompt response to psychic tieatmeifi 
was due to the long lest in the base hospital and on light duty 
in the quiet of the hospital ship A rathei laige expel lence 
with veterans, civilians employed by the seivices as we as 
with civilians in private life justifies the conclusion that ha 
the psychic tieatment been attempted in the eailiei stages o 
the disorder, failuie would have lesulted, and, woise f 
failure would have lendeied subsequent cuie exceedingly ' 
ficult The patient would have been discouraged, skeptical o 
help, and would have been likely to detect the technique o 
treatment and to lack faith in any subsequent elfoit to le 


him 

Case 5 A 13 year old neurotic and atypical boy, ^arkioS 

alcoholism, was recovering from a prolonged manifests continuous 

cough of puberty, when he was reproved he whls 

misconduct reported by bis school teacher The next ™ no use 

pered In his mother's ear that his voice was gone and 
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going to school because he could not recite Then he became sullenlj 
sdent refusing to answ er questions He was brought In bv the laimU 
phvsician for an opinion as to whether or not there was anv larvngeal 
abnormality concerned in the loss ot phonation The boy tsas present 
under protest and promptly in a hissing whisper expressed his determi 
nation not to allow any kind of examination Then he t\as sullen and 
silent howeter his attitude was moderated bv engaging him in an ex 
preaslon of his views of events in baseball When the conversation 
lagged he was casually asked if his recent coughing attacks had inter 
fered with his own expert batting Immedlatelv be emitted a loud bark 
ing cough that was unquestionably phonatorv and had the characteristic 
sound of glottic cooperation In the subsequent report to the familv phv 
siclan it was stated that though this audible evidence of cordal approxi 
mation was incontrovertible yet inferential diagnoses ot larvngeal con 
ditlons m children should always be subject to direct larvngeal examina 
tion It so happened In this case that removal of badiv diseased tonsils 
had been previously planned and It was arranged for the rhinolarvngolo- 
glst to make a direct laryngoscopic examination incidental to the aspira 
tion of blood after the tonsils were out. The rhinolaryngologlst found the 
larynx normal In every way and reported further that as the child was 
coming out of the anesthesia there was an active glottic closure reflex at 
the approach ot the laryngoscope The tonsillectomv had no effect on the 
aphonia In consultation with the fainil> physician it was decided to 
advise placing the child under the care of a psychiatrist. L Itimatelj this 
patient suddenly dev eloped demenua precox. 

Comment This case is one of a type foi w'hich the lai’jTi- 
gologist should alw'ays be on the alert The aphonia, though 
superficially similai to the psychosomatic tjTies, was leallj a 
distance signal of the approaching schizophi enia The \ocal 
phase was a typical aphonia paranoica and not sti ictlj speak¬ 
ing a psychosomatic aphonia It is adxusable for the laijm- 
gologist m cases of aphonia to be always aleit to psjchotic 
possibilities Even m mild psjchopathic patients theie aie 
problems that can be propel ly dealt wuth onlj b> a psjchia- 
tnst The psj chosomatic aphonia m many psj chopaths is 
onlj a small part of the problem The lai jTigologist s results 
are usuallj disappomting m such cases, wheieas, under the 
care of a psychiatrist, except in cases of incuiable dementia 
or of the w illful aphonias such as aphonia paranoica, the 
results aie usuallj good 


SUMMARY 

The most common cause of ps\ chosomatic aphonia is psj- 
chic trauma It often originates in an ephemeral adductor 
Imrabjiii^ due to sudden anemia of the anterior ceiebral cortex 
ns in sjTicope, commonlj called fainting or sw ooning In com- 
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mon pai lance this is often lefeiied to as “knocked speechless,” 
“dumbfounded,” “stiuck dumb” Though these e\piessious 
aie common in lay liteiatuie, then sigmficance does not seem 
to have been lecognized by medical authois othei than those 
cited Etiology, pathology, laiyngoscopic appeal ances, symp¬ 
toms, diagnosis and tieatment aie considered and illushative 
cases aie cited 
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THE FENESTRATION OPERATION FOR 
OTOSCLEROSIS 

A Survey of Excellence with 75 Cases Together with a Study 
of the Effect of the Contralateral Ear ‘'T 

De Graaf Woodman, M D , 

New York N Y 

To Baianj,* in the year 1910, goes the ciedit foi being the 
first to advocate and perfoiin an opening in one of the semi- 
circulai canals foi the lelief of otoscleiosis Piioi to his 
'\ork, otheis had tiled such pioceduies as the lemoval of the 
stapes by KesseP, in 1876, and latei, in 1897, Passou= made 
a fistula in the piomontory 

It was Jenkins,* in 1914, who fust made a fistula in the 
hoiizontal canal and covered it with a Tliieisch giaft and 
then with a flap fiom the external meatus Holnigien-' fol¬ 
lowed, in 1917, with many yeais of expeiimentation He tiled 
the placing of vaiious substances in the fistulae m an effoit 
to pie\ent then closure 

Souidille,' in his leport of 1935, lepoited a senes of 109 
cases with mam patients showing good results His successes 
lesulted fiom the use of a viable flap made in a thiee-stage 
opeiatioii which was called the tvmpanolabMinthopexie 

The leal impetus was given to the suigical approach foi the 
lelief of otoscleiosis b\ Lempeit in his leport of 1938 In 
this lepoit he desciibed a one-stage opeiation in which lie 
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Ubed a skin flap like Souidille's“ to cover the fistula made 
fi om the lining membi ane of the external auditory canal He 
was able to show a large percentage of cases with lasting 
unpi ovement pi oven by audiogiams before and aftei opera¬ 
tion Tins technique was placed on an even fiimer basis when, 
in 1941, Lempeit® published a fuithei modification in whicli 
he placed the fistula at the ampulated end of the hoiizontal 
canal This he termed the fenestia novovalis This modifica¬ 
tion resulted in an even greatei numbei of cases winch 
showed lasting irapi ovement and less tendency to develop 
bony closuxe 

This survey of experiences herein reported covers 75 fenes 
tration operations done during the past three and one-half 
years The experiences cover complications, accidents, the 
effect of infection on postoperative results, and an autopsy 
report with histological findings 

The criteria used for selecting cases for operation was that 
of a progressive bilateral conductive type of heaiing loss in 
which the air conduction for the critical speech fiequencies 
was below the 30 db level and in which the cochlear function, 
as indicated by bone conduction, remained above the 30 db 
level and preferably not below the 20 db level 

Few exceptions were made to this criteria foi case selec 
tion There were three cases of unilateral conductive deafness 
with a family history of otosclerosis Theie was one case m 
which the bone conduction for the 2048 frequency was own 
to 35 db 

The poorer of the two ears was generally chosen unless one 
ear had a great deal more tinnitus than the othei, m wuc 
event the one with the greater amount of tinnitus 
selected 

All cases had intact eardi urns patent Eustachian tubes a 
no evidence of recent ear infection 
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ANESTHESIA 

All of these cases weie done undei geneial anesthesia ^vith 
mti-avenous sodium pentothal togethei with nitious oxide and 
oxygen via an intratiacheal airway 

METHOD 

The method used m this senes followed the geneial pattern 
described by Lempert,® namely, the endauial appioach with 
the fenestia made in what he calls the “suigical dome” of 
the vestibule oi ampulated end of the bony hoiizmtal semi- 
ciiculai canal The fistula is coveied by a flap made from the 
Iming membiane of the posteiioi supeiioi paid; of the extei- 
nal canal wall continuous with SclnapnelTs membiane 

Some modifications have giadually supeiseded the oiigi- 
nally desciibed techmque The tnangle incision with lemoval 
of skin flap was given up in favor of a single incision, thus 
lemoving no skin and leaving a laiger flap foi filling in the 
cavity This is somewhat similai to the technique desciibed 
b> Whitakei, Jueis and Shambaugh® Occasionally this flap 
IVas made to letiact bettei by two oi tliiee short right angle 
incisions to the edge of the oiiginal incision which peimitted 
the flap to fold back more leadily into the cavity The mas¬ 
toid cavity was only exenteiated suflaciently to pemiit good 
exposuie and ivoiking loom foi the dull to have fiee action 
in making the fenestia 

The horizontal canal was always well skeletonized and the 
facial iidge demonstiated and its mucosal covering elevated 
forwaid Efforts weie made to obtain a suiface smoothed 
dowm w'ell aiound the canal in older to prevent a deep tiough- 
hke exposuie of the membianous canal 

The fenestra w as made w ith No 3 size and No 2 size dental 
polishing buirs and foi the past two jeais efforts weie made 
to emphasize the blue line eithei side of the membranous 
canal, rather than diiectlv o\ei its midline axis This, I 
behe\e, is similar to the technique desciibed by House’® and 
called b\ him “the double blue line technique ” 



iao2 


WOODMAN FENESTRATION FOR OTOSCLEROSIS 

This technique permits getting off that part of the endos¬ 
teum directly ovei the labyiinth, in one laige piece, and may 
thus help in minimizing damage to the endosteal membiane 
and the membianous labyrinth Certainly it peimits getting 
most of the fragments and dust away befoie lenioving the 
endosteal membiane At this writing a lecent article by Lem- 
pert” desciibes in detail a new technique foi removing the 
endosteal bony layer in one piece, thus avoiding the iisk of 
bony fragments being lost in the perilymiphatic space 

Foi the past 18 months the continuous flow suction appa- 
latus devised by Shambaugh” has been used at the time of 
making the fenestra We have continued to use loupe magni¬ 
fication rathei than the dissecting microscope with its lestiic- 
tions of flee motion 

The flap has always been piepared and thinned out befoie 
starting the fenestra The flap is tucked foiwaid into the 
external meatus and 1 cc of 1/1000 adrenalin is poured into 
the cavity just befoie starting the fenestia We have not felt 
it safe to cover the flap with any piotective matenal such as 
vaseline gauze oi rubbei tissue due to lack of room and the 
fear of catching it in the buii 

In this series two cases were done successfully by the post- 
auricular appioach In thiee cases a caitilagmous stopple 
was placed All three were failuies One of these had a levi 
Sion and, wlule no pieopeiative heanng level was lost, veiy 
little, if any, impiovement was shown following the levision 

The flap was held in place with a small butteifly made of 
mesh paraffin gauze placed just above but not diiectly ovei 
the fenestia A small pledget of cotton coveied \vith sul a 
thiazol ointment covers the dium The lemaining cavity is 
packed with wide mesh paraffinized gauze In some cases 
melted paiaffin was used, but for the past two yeais this ms 
been replaced with mesh gauze and foam sponge packing, ® 
lattei being easiex to remove and it also offeis less dangei o 
overheating the tissues by the use of too hot paiaffin 
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POSTOPERATn'E CARE. 

Patients were placed on sulfadiazine therapy imniediatelv 
after operation until two jears ago, and since then intra¬ 
muscular penicillin was used exclusn elv At the present time 
peniciUin is gi\en in doses of 250,000 units bd and is admin¬ 
istered during the entiie postoperatii e stay m the hospital 
which aierages 12 da\s 

Patients are gi\en an infusion dunng or immediately alter 
operation Most panents take their flmds the following mom- 
ing after opeiation Rarely is it necessarj to carry on infu¬ 
sions after the first 24 hours Patients are allow ed up as soon 
as the acute dizzmess has subsided, w hich is usually the third 
or fourth postoperatii e day 

The outer bandage is generally changed on the second post- 
operati\e day The wound is first dressed on the fifth da\ 
Rarely is the dressmg changed on the fourth daj, and then 
only if the patient complains of discomfort, or an\ eleiation 
ot temperature or sATnptoms which suggest the possibilit\ of 
a labjTinthitis At the time of the first dressmg all of the 
packing IS remo\ed A small pledget of cotton is placed m 
the \estibule of the ear and a laseline gauze pack is placed 
betv\ een the upper edges of the w ound, w hich helps to pre\ ent 
this part of the incision from gTO\nng together too rapidh 
This permits a bettei exposure and preients the contracture 
of the \estibule of the canal, which ma\ cause considerable 
difficultv in postoperatu e care 

Our experience has not been as fa\orable as that repoited 
b\ some operatois on the rapiditj. of the complete healing 
and epithehzation of the ca\it\ Ue ha\e had some ear caM- 
ties completely dr\ in six weeks but \er\ few The a\enige 
IS much nearer 12 weeks One of our best results took o\ei 
18 months before all granulations weie gone and complete 
epithehzation occurred All cases ha\e e\entualh dried up 
completely 
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Audiometiic tests aie seldom done befoie the tlmd oi 
fouith week oi until the cavity is fiee of all diessings and 
active diamage Voice and tumng folk tests aie lesoited to 
doling this peiiod 

Routine audiometiics aie done 3, 6, 9, 12, 18, 24 and 36 
months aftei opeiation Both eais aie tested for both an and 
bone conduction Masking is done whenevei indicated 


COMPLICATIONS 

Consideimg the fact that the fenestration opeiation is one 
which lequiies lathei iigid adheience to the technical details 
of pi oven step by step pioceduie, it is suipnamg that the 
numbei of complications aie not moie fiequent than we have 
expel lenced 

Theie weie thiee cases of transient facial paralysis All of 
these cases developed this paralysis two to five days aftei t le 
operation and all cleaied up completely within a month of the 
onset of this complication 

Theie weie two cases of peiichondiitis Both ocmied 
thiee weeks following operation and both weie leadmi e 
the hospital, wheie through and thiough incisions weie mad 
in the auiicle and drains placed One case was pioven to oe 
secondary to a pyocyanus infection and this (^e was P 
covered with dressing soaked with acetic acid, the othe 
was treated with streptomycin and it m turn unpiove 
idly under this therapy 

Both these cases had some residual thickening of 
but no gross deformity, and the canal lemaine oP® 

to tieat One of the two cases uTsrfvfi .e* 

with complete lehabilitation (method of 
to be elaborated upon latei m the paper) 
not impiove but showed no deteiioiation as the lesult 

complication u„,,nlh 

There was one case of he°Teiw exca- 

A small piece, one-sixteenth inch, bioke off *0 dente 
vatoi and fell into the bony labyrinth, deep to an 
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undei the membianous labyimth This was lecoveied by 
placing the small flap elevatoi just at the edge of the fistula 
and then attaching the portable electiic magnet used by oph¬ 
thalmologists The piece was lecoveied without damage to 
the membianous labyimth, and this case continued on to 
become one of the lehabihtated cases 

In two cases, perfoiations of the dium occuiied at opeia- 
tion One of these cases sloughed off the flap in tlie legion of 
the fistula and continued to show piogiessive loss of initial 
impiovement, the othei case did well and obtained a lesult 
above the thieshold level One patient bleu his nose haid 
postoperatively and peiforated his dium and developed a mid¬ 
dle ear infection about two months aftei the opeiation In 
this case the middle eai infection subsided, but a posteiioi 
inferior perfoiation lemains The patient, howevei, contin¬ 
ued to maintain a high level above thieshold thiee jeais since 
the complication occuiied 

Two cases developed a sulfa theiapy sensitivitj m the 
course of tieating then eai cavities with sulfadiazine powder 
These cleaied up rapidly on withdrawal of the sulfadiazine, 
With no more than a body lash and mild tempeiatuie eleva¬ 
tion foi a few days One case became sensitive to penicillin 
This w as noted twm days aftei the packing w as i emo\ ed, that 
IS, seven days aftei opei ation The cavitj became filled w ith 
a purulent diainage and it looked as though the flap would 
probably slough out This case was placed on sulfadiazine 
therapy and the cavity healed up rapidlj and continued on 
as one of the best of the completely rehabilitated cases 

Tinnitus is alleviated in the majoiity of the cases following 
the making of the fenestra, but w^hen and if it does lecui ii 
IS fiequenth a sign of beginning closure of the fistula 

Vertigo has ne\ei been peraistent in anj of the cases in 
this senes ilost cases ha\e marked \eitigo foi two to thiee 
dajs and on the fourth to fifth da> are up and walking about 
the waid One case complained of vertigo on sudden change 
of motion foi thiee months This case continued on to the 
rehabilitation le\el 



1306 


WOODMAN FENESTRATION FOR OTOSCLEROSIS 


The eftect of infection on postopeiative healing is well 
deinonstiated by the case of a man, age 43, with a famih 
histoiy of otoscleiosis His audiogiani indicated a iiiived type 
of deafness with a lathei niaiked loss of high tones Tlie 
2048 fiequency thieshold was down to 35 db foi bone con 
duction 

Tins patient showed no inipiovement at the fiist postopeia 
tive audiogiam, done thiee weeks following the feuestiatioii 
He noted veiy little subjective impiovemeiit until two and 
one-Jialf months had elapsed, at which time a badly diseased 
tooth loot was lemoved A few days following tins, be noted 
niaiked impiovement The audiogiam done one week aftei 
tooth extinction showed a diamatic impiovement in the 
thieshold level, which impiovement continued until the end 
of the fiist yeai, and this gam has held its level tluough Ins 
thiid-yeai test 

Table 1 shows the aveiage decibel level in the ciitical fie 
quencies foi both an and bone conduction tliioughout the 
couise of his postopeiative peiiod This denionstiates the 
fact that in ceitain cases a toxic focus can impede an imme¬ 
diate impiovement 


TABLE 1 


Vveuige decibel Ie\el Cor ciltlcal freauoiiclos 

Pi eopei alive, !> 1 16 
PoHtopeiat[\e, S 20 16 

Post removal of diseased tooth root, 10 22-16 
One yoni postopeiathe 8 6 40 
T\\o yoais postoperative 
Tbiee yenis postopeiative 


AC 

DC 

65 

S3 

63 2 

23 3 

33 3 

—lb 6 

26 

—10 

21 6 

- 3 i 

20 

5 

— ' 



One case came to autopsy 16 days post-fenestiation 
was a man, age 50, with a bilateial piogiessive deafness, 
had had a past histoiy of mild hypei tension and kidney 
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function He was checked by the internist and genitouiinai-j 
specialist and pionounced fit foi operation His fiist five dajs 
aftei the fenestiation weie uneventful He noted consideiable 
subjective sense of healing impiovement On the fifth post- 
opeiative day he developed a spiking tempei*atuie and mental 
changes This was followed bv caidiac and chest complica¬ 
tions At autopsy he was showm to have massive thiombi in 
the pulmonaiy, ceiebial and leg veins with myocaidial infaic- 
tion, ceiebial degeneiation and cjstitis 

This case made it possible to obtain the miciophotogiaphs 
of the tempoial bone showing the fenestia and the flap 
Thej also show the close adheience of the skm flap to the 
membianous labyiinth The flap itself appeals faiily thick 
Foivlei'^ maintains the thickness of monkey flaps as being 
associated with postopeiative edema In this case the thick¬ 
ness is piobably in pait due to the piovimitv to opeiation 
and also to the congestion associated with his venous thiom- 
bosis Fig 1 shows the flap ovei the ampullated end of the 
niembi'anous hoiizontal canal Fig 2 shows the flap o\ei the 
membranous ampulla itself 
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branous ampuUa*'ltso?f temporal bone show Ing the fistula over mem 


HISTOLOGICAL REPORT 

(Submitted by Di Fianz Altmann) The histological ev 
amination of the left tempoial bone in veitical seiial section 
s owed a typically located otoscleiotic focus on the anteio- 
superioi cu cumference of the oval window The fistula 
extends from the anteiioi pait of the ampullated end of the 
hoiizontal canal ovei the ampulla itself Its maigiiis aie 
smooth and theie aie no reactive changes in any of the three 
layers of the capsule 

The flap is continuous with the dium and eveiywheie 
adherent to the suiface of the bone except wheie it has been 
pulled away during the piepaiation of the specimen The 
flap fills the defect of the bony capsule completely without 
piotiuding to any noticeable degree into the lumen of the 
pel ilymphatic space The flap is coveied with stiatified squa¬ 
mous epithelium which from the margins of the flap grows 
over the adjacent areas of the operative cavity The flap 
consists of coiium, subcutaneous connective and some fat 
tissue There is marked edema and vascular congestion of 
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the tissues with small peiivasculai extiavasations in some 
places In some aieas peiivasculai lound cell mfiltiation is 
noted Nowheie is theie evidence of new fonnation of bone 
In one place a tiny splintei of old bone is seen on the undei- 
surface of the pait of the flap mIiicIi coveis the fistula 

The meso and hypotympanum show model ately maiked 
liJliei plastic changes in the mucosa with foimation of folds 
and stiands of oiganized tissue, particulaily in the wmdow 
niches In addition theie aie model ate acute mflanmiatoiy 
changes and some blood and seiopuiulent e\udate in the mid¬ 
dle eai cavity 

The ampullai end of the hoiizontal memhianous canal is 
adheient to the undeisuiface of the flap The ampulla itself 
IS sepal ated fiom it 

The membianous endosteum at the maigins of the fistula 
appeals intact and theie aie no bony splinteis in the peii- 
lymphatic space The vestibule contains some blood Theie is 
evidence of a subsiding mild diffuse seious labyimthitis 

Sections thiough the coclileai sho\\ maiked postmoitem 
changes but no evidence of any pathology 

METHOD OF REPORTING END-RESULTS 

The leportmg of end-iesults by vaiious suigeons doing 
the fenestiation opeiation has not been unifoiTn This has 
resulted in consideiable confusion in evaluating compaiatne 
studies of the diffeient opeiatois 

The leport bj Lempert,” in 1945, and of Sullivan,*-' in the 
same jeai, suggested a division of the cases into foui gioups, 
namely 1 Complete lehabilitation 2 Partial lehabilitation 
^ No change 4 Those cases which became woise A cate- 
gon of foui such gioups i%as suggested by Altniann and 
Woodman,' in 1918, in which thej emphasized the impoi- 
tance of the 2018 fiequencj in those cases classified as par- 
tialU lehabihtated 
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A recent peisonal communication was leceived in answei 
to an inquiiy from Di Philip Meltzer/^ who is a membei of 
the committee appointed for the purpose of establishing cii 
teiia foi reporting the end-iesults of fenestiation cases He 
stated that it had been suggested that a subdivision of the 
paitially rehabilitated cases be made into two classes depend 
ing upon the decibel gains in the critical frequencies 

Oui own cases were divided into four groups This gioup 
ing follows somewhat the suggested pattein of the afoie- 
mentioned operators This suivey of heaiing lesults was 
compiled fiom 50 cases, all at least one yeai old and some 
ovei thiee yeaia postopeiation Their average time was 22 
months after opeiation 

The cases weie grouped as follows 

Gioup I All cases which had improved to 30 db oi bettei 
in the ciitical frequencies These cases weie consideied 
to be economically and socially completely rehabilitated 

Group U AH cases which had improved above the pi'e- 
opeiative level but not to the full degree of Gioup I 

a Where theie has been more than 10 db and less than 
15 db average improvement for the ciitical frequencies 

b Where there has been 15 db oi more impiovement foi 
the ciitical frequencies but not reaching the level m 
Group I 

Choup III Cases wheie the hearing is unchanged or does 
not show moie than 10 db gain in the critical fiequencies aic 
leported as “unchanged ” 

Gioup IV Cases wheie healing became woise by 10 db oi 
moie than the preoperative level in the ciitical frequencies 

Results summaiued Gioup I, 34 pei cent Gioup II< 
per cent, b 16 pel cent —26 per cent Gioup III, 26 pei 
Gioup IV, 14 per cent 

Gioups I and 11, lepiesenting the complete and partialh 
rehabilitated cases, totaled 60 per cent of the senes 
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BONE CONDUCTION IN THE OPERATED EAR 

Some gam m bone conduction was lecoided fiom the opei- 
ated ear foi 85 pei cent of all the lehabilitated cases (Gioups 
I and 11) 

Compaiison was made between the pieopeiative and the 
twelfth month postopeiative audiogiams 

The aveiage gam foi all cases was 7 4 db foi the thiee 
ciitical fiequencies The gieatest gam was most often legis- 
teied m the 1024 fiequency, followed by the 2048 fiequenc\ 
Jueis"'^ shows a bone conduction gam m these fiequencies of 
6 7 db m a gioup lecoided thiee months aftei fenestiation 
He also noted the 1024 and 2048 fiequencies as showing the 
gieatest decibel gam R R Woods,'" of Dublin, lecently le- 
poited on bone conduction gam following the fenestiation 
opeiation In a small senes of five eailv cases he found a 
14 2 db gam m the ciitical fiequencies In oui senes, 46 pei 
cent of the cases showed an aveiage of 14 db gam 

THE CONTRALATERAL EFFECT 

Following the fenestiation operation, some patients claim 
that the^ heai bettei m the unopeiated eai than they did 
prioi to then opeiation This same phenomenon has been 
obseived b^ Souidille," Kopetzkv,"" Holmgien,=' Venkei” and 
otheis 

Although we have not obtained fiequent eaih audiogiams 
ot patients who claim the> iieai bettei m the unopeiated eai 
oui own voice tests and the patients’ leaction to sounds not 
he n d befoi e has been i athei con\ mcmg that m some cases 
theie IS an impio\ement foi an conduction m the unopeiated 
eai 

The patient mac insist on this impiocement being piesent 
' da\ 01 two aftei the opeiation when and in spite of the 
fact that the opeiated eai is packed and a complete mastoid 
dressing and bandage coceis the opeiated eai Holmgieil ' 
and Sonidille stiess this phenomenon as being piesent eail\ 
hut not being of a lasting qn ilitc 
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Sourdille® stated “In the case of the nonopeiated ear, a 
cei'tam numbei of patients consistently, aftei opening the 
labyiinth and foi a few days aftei, have a notable unpiove- 
ment in the nonopeiated ear Does this lepiesent an eai to 
eai reflex^ Is this the lesult of a tiophic oi vascular reac¬ 
tion’ This change foi the bettei is generally of short duia- 
tion and is generally followed by a progressive loss In certain 
cases, however, this opening of the labyrinth seemed to cuitail 
the piogiessive loss in the unoperated ear This phenomenon 
IS of interest only if we are able to show that the reaction of 
the nonoperated ear is really the result of the work done on 
the first ear ’’ 

Holmgren^’- noted a few cases with early improvement 
which he confirmed with voice and tumng fork tests and 
found a gam for both an and bone conduction 

The fact that this subjective sense of impiovement seemed 
associated with the early postoperative phase only might be 
explained by the fact that the operated ear, while undergoing 
dressings and postoperative repair, with the attendant accu¬ 
mulation of secretions, had not reached sufficient level of 
improvement to take over the hearing and become as it does 
later, when improvement occurs, the ear with which the 
individual focuses his attention on sounds Once the operated 
ear is the better ear, the subjective sense of any hearing 
improvement in the unoperated ear would be expected to dis¬ 
appear 

Kopetzky,^'’ in 1939, commented upon the presence of a 
contralateral effect and stated that “The coi’tical centers 
imght be stimulated by the reactivation of the opeiate 
and cause an increase in sensory perception in the unopeia e 
ear ” This would imply a tonic effect on the cochlear 
The fact that it is subjectively short lived would make it o 
like a compensatory action until the operated ear impio 
and takes over 

Venkei,“ in a series of 12 fenestration cases, reports audi^ 
grams showing improvement in hearing in the unopeia 
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ear He seeks an explanation of this in the otoscleiosis theoiy 
of Giay He leasons that the fenestiation allows gieatei 
lolume of sound to penetiate into the cochlea so that the 
stimulus foi the vasomotoi system becomes nioie intense 
The unilateial stimulus has its effect on both eais due to the 
fact that the sympathetic fibies of both oiiginate in the 
plexus covering the ciicle of Wilhs He states the pi oof of 
this IS seen in the vascular impiovement noted in the dinim 
of the unopeiated eai 

The insistence on the part of the patients of eailj impioie- 
ment in the unopeiated eai seems, in a few cases, to be 
accompanied latei on by an actual gam m puie tone tests of 
bone conduction m the unopeiated eai 

The cases used foi the study of postoperative bone conduc¬ 
tion were those of Gioups I and II of this sui\ej, these 
bemg the cases winch weie consideied partiallj oi completeh 
rehabilitated Aveiages weie obtained bj taking tliiee of 
the postopeiative penodic audiogiams, including the twelfth 
month audiogiam All frequencies between 256 and 8190 weie 
included 

Some impioiement in bone conduction in the unopeiated 
ear was noted in 86 per cent of the cases Both Fowlei-^ and 
Holmgren** caution against eriois lesulting fiom repeated 
testing, also the subjects’ psychological desiie to heai better 
and hence concentrate better These factors ma\ well account 
for many of the cases which showed onh slight impioiement, 
but there remain a few cases, appioximately 15 per cent, with 
an average decibel gain of 13 5 in the unopeiated ear Even 
though this is a relatively small percentage, it would seem 
there are cases w Inch show a definite gain m bone conduction 
m the unopeiated ear which has lasted for a twelvemonth 
period 

Are these findings the lesult of repeated testing and the 
psychological desire on the pait of the patient to hear better 
or IS there some tonic action along the cochlear pathw av s 
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which tiavel fiom the opeiated labyiinth to both the homo- 
and contialateial tempoial lobes and then on to the contia- 
lateial labyimthine nuclei’ 

The woik of Walzl- has demonstiated that theie aie defi¬ 
nite pathways between each cochleai labyimth and its home 
and contialateial tempoial lobe He shows that theie is a 
spatial fiequency localization in the coclilea and that the 
pattern set up in the cochlea by a sound is pi ejected to dual 
auditoiy aieas in each hemispheie McCulloch-" has also dem¬ 
onstiated the localization of the point to point inteiconnecting 
pathways fiom one auditoiy coitex to the othei via the coipus 
callosum 

M 

In the case of the vestibulai component of the Vlllth neive, 
the effect of tonic impulses fiom one tempoial lobe affecting 
the opposite vestibulai nuclei has been demonstiated on ani¬ 
mals by the woik of de Baienne, Dussei and de KJeyn 
These findings weie latei applied to the diagnosis of ceiebial 
lesions in woik on humans by de Kleyn and Veisteegh ® 

Fuithei confiimation of this woik in humans by the appli¬ 
cation of the caloiic tests which demonstiated the value of 
the diiectional piepondeiance of caloiic nystagmus as a diag¬ 
nostic finding in tempoial lobe lesions has been lepoited b\ 
G Fitzgei aid and C S Hallpike 

Cawthorne, Fitzgeiald and Hallpike"" discuss the compeiisa- 
toiy mechanism of Bechteiew in which the vestibulai nuclei 
take ovei and compensate foi the loss of tonic impulses icsiilt- 
ing from a utiiculai paiesis which follows labyimthectomy 
They demonstiate that any depiessing oi paialytic effect on 
the utiicle is followed by a piepondeiance of caloiic nystag¬ 
mus to the side of the noimal labyiinth 

We might ask the question as to why the effect of definite 
inipiovement (13 5 db bone conduction gain) is no moie le 
quent than in 15 pei cent of the lehabilitated cases Is 
contialateial effect only an eaily one and aie these few cases 
which showed lasting bone conduction gam those that jus 



\VOODMAi\ FENESTRATION FOR OTOSCLEROSIS 


1315 


happened to be tested at tunes m whicli the phasic leactions 
were fa\orable’ It is known that in tests of pieponderance 
reactions of the ^estlbu]a^ nuclei, the phasic quality shows 
great vanabilitj*, depending on the tune tested aftei lab\- 
rinthectomv (see Fig 4) This phasic \aiiabilit\, chaiacter- 



Flp. 3. Case n Coarae ot caloric reactions before and after rlsbt Iab>- 
rinihectomj (From Brain VoL o3 1912.) 

istic of the compensatoii actiMfy of the \estibulai nuclei, 
might account foi the considerable \ariation in bone conduc¬ 
tion testing postfenestration, if any analogy bebieen the \es- 
tibulai and the cochlear nuclei can be applied 


COMMENT 

impression is that there is a definite earh impro\ emeni 
01 hearing in the unoperated ear This effect would seem to 
me to be a central tonic response to the stimulation caused b\ 
the fenestration opeiation This effect is compensatoiw and 
transient m character 

The few cases of bone conduction gain of lasting n iture 
ma\ be explained »is being coincidental If the\ are the result 
of some central tonic action, then the reason for their being 
so few m number ma\ be based on the already mentioned 
phasic quaht\ of postopenitue testing similar to that noted 
m preponderince tests of caloric n\stagmus resulting from 




1316 


WOODMAN FENESTRATION FOR OTOSCLEROSIS 

stimulation of the vestibulai nuclei It is of mteiest that 
those cases which showed a lasting bone conduction gain 
weie not always cases which had noted an eaily subjective 
impiovement 

The weight of evidence is not stioiig enough to nieiit any 
definite conclusion The senes is too small, even though the 
evidence is suggestive of such a tonic action on the part of 
the cochleai nuclei being a possible etiological factoi m pio 
ducing contialateial impiovement Fuithei studies of this 
paiticulai pioblem m a laigei senes of cases with moie Se¬ 
quent audiometnc tests, canied on in the eaily as well as the 
latei postopeiative penod, may help eithei to elaboiate upon 
01 eliminate any such theoietical explanation 

SUMMARY 

1 The histoiy of the development of the fenestiatioii opei- 
ation IS leviewed 

2 A suivey of the expenences dunng the past thiee and 
one-half yeais with 75 cases is piesented, desciibing the 
method and modifications used, togethei with postopeiative 
caie 

3 The complications encounteied and then sequelae aie 
noted, togethei with an autopsy leport with histological find 
mgs in the tempoial bone 

U One case showing the effect of infection on postopeiatne 
healing is piesented with table of the decibel aveiage oi 
cntical fiequencies befoie and aftei the lemoval o 
infection 

5 The method of lepoiting the end-iesuhs of fenestiation 
opeiations is discussed and the foui classified gioups use 
this suivey aie desciibed 

0 Impiovement in bone conduction in the opeiated ea 
mentioned and compaied with similai findings an lesi 
othei opeiatois 
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7 The contialateial effect of impiovement in the unopei- 
ated eai has been lecoided by Souidille, Kopetzky, Holmgien, 
Venker and otheis 

8 SoiudiUe and Hohngien ha\e leported this effect as only 
eaily and tiansient 

9 Holmgien lepoided contialateial impiovement foi both 
an and bone conduction checked by tuning foik tests 

10 Oui own expel lence lesulted in many cases vvdiich pie- 
sented tins eaily subjective contialateial impiovement, to- 
gethei with a small gioup (15 pei cent) which showed a 
definite (13 5 db) impiovement in bone conduction which 
lasted duiing the fiist 12 months 

11 The contialateial and homolateial pathways to the ceie- 
bral coitex have been demonstiated by the lecent woik of 
Walzl 

12 Tlie contialateial effect in the case of the vestibulai 
component of the Vlllth neiw'e has been demonstiated bv the 
woik of Cawtliome, Fitzgeiald and Hallpike 

13 An attempt is made to diavv an analogv' between the 
tonic contialateial effect as seen in the case of the v'estibulai 
component and applj a similai explanation to the effect on 
the cochleai nuclei and then contialateial pathwajs which 
follows the fenestiation opeiation 

Ilf Oui impiession is that the eail> tiansient contialateial 
effect IS a cential tonic effect lesulting fioni the fenestiation 
opeiation and that this is of a compensatoiv' chaiactei 

15 The lasting bone conduction impiovement noted in a 
few cases is legaided as coincidental oi possiblv the lesult of 
a phasic vaiiabilitv similai to the compensatoiv activitv of 
the vestibulai nuclei follow mg labv rinthectomj The lattei it> 
explained on the basis of the Becteiew mechanism 

10 This senes is too small foi definite conclusions, but the 
lesults stionglv suggest a central tonic contralateial effect 
The attempt to explain this bv driwing the analogv between 
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the vestibular and cochleai components of the Vlllth nene 
may be elaboiated upon when studied in a laigei senes with 
moie fiequent audiometiic testing foi both the eaily and late 
postoperative stages 
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SURGICAL REPAIR OF CONGENITAL CHOANAL 

ATRESIA 

J Eastman Sheehan, M D , and Wilson A Swanker, M D , 

New York, N Y 

Defimtimi In congenital atiesia of the choana naiium, a 
peisistent wall of tissue obstiucts the posteiioi infundibulum 
The atiesia may be unilateial oi bilateial, paitial oi com¬ 
plete In 90 pel cent of cases the obstiuctive wall is osseous 
in natuie,^ it may, howevei, be membianous oi combine both 
characteiistics Otto- fust desciibed the condition in 1829 

Complete bilateial atiesia constitutes a pediatiic emei- 
gency it is impossible foi the infant to suckle and lespiia- 
tion IS seiiously impeded Richaidson^ leported a case of 
asphyxia neonatoium due to this cause 

Foitunately this extieme type is laie Even in its unilat- 
eial 01 incomplete foim, howevei, choanal atiesia inhibits 
noimal development by inteifeiing with lespiiation and ali¬ 
mentation 

Anatomy The choana naiium is bounded mfeiioily by the 
hoiizontal plate of the palatine bone, medially by the posteiioi 
boidei of the vomei and the nasal ciest of the palatine bone, 
supeiioily by the vomei me ala and the body of the sphenoid, 
and lateially by the median plate of the pteiygoid piocess of 
the sphenoid bone and the peipendiculai plate of the palatine 
bone In the lateial wall lies the pteiygopalatine canal con¬ 
taining the palatine aiteiy and neives 

Etiology The factois lesponsible foi choanal atiesia have 
yet to be definitely pioved Accoiding to the pi evading 
opinion, the abnoimal tissue is the vestige of one of bvo 

Editor a Note This ms received In Laryngoscope Office and accepted for 
publication Sept, 3 1949 
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fetal stiuctuies the bucconasal oi the buccophaijngeal 
membiane^^® The anteiioilj located osseous obstiuction is 
thought to aiise fiom the bucconasal niembiane, the moie pos- 
teiioi, membianous tjiie fiom the buccophai jTigeal 

A less geneially accepted theoij holds that the atiesia 
results fiom an OAeigiowth of the hoiizontal and \ertical 
processes of the maxilla Bojd defended tins hj^pothesis b% 
pointing out the presence of islets of caitilage in the bone 
these would not be present in bone formation from the mesen- 
chjTiie within the membrane, howe\ei, this hjpothesis fails 
to explain the localization of the obstruction or the fact that 
the membianous tjpe is usualh more posterloih located than 
the osseous 

Steward;' believed both theories would ha\e to be drawn 
upon for a complete explanation The condition is aggia\ated 
bj sinusitis or other irritants 

Symptoms and Diagnosis In complete bilateral occlusion, 
se\eie asphiNial sjTiiptoms facilitate diagnosis, the infant is 
cjanotic, with cheeks and lips indrawn Tempoiaij leliet 
occurs on cijing, when breathing is automaticalh carried on 
through the mouth Suckling is impossible and the child must 
be fed bj medicine dioppei until it leains mouth breathing 
or surgical relief is obtained 

While unilateral occlusion presents less sensational s\mp- 
loms, it also interferes with lespiiation and musing Dining 
the latter the child must be held w ith the occluded nasal fossa 
in an infer loi position 

The piesence of a suspected obstiuction can be \eiined b\ 
exploration of the nasophaiMix and posteiioi naies with the 
fingei A piobe passed into the nasal fossa ascei tains the pie- 
cise location of the atiesic wall and the degree of impel me i- 
biht\ blowing air thiough the nostiils with a rubbei 

bulb, the patencs of the nas,il passages is detei mined 

On examination with the nasophar\ngoscope or linngeal 
minor, the bon\ tspe of obstruction appears white, while 
the membranous (or the menrbi’anoUi> center in the mem- 
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biano-osseous type) appears translucent and dappled The 
obstructed nasal fossa rs usually filled with a sticky mucus 
substance which can be expressed from the nostril 

The obstruction can be demonstrated Eoentgenologically by 
the instillation of lipiodol into the nasal fossae ® In cases of 
unilateral occlusion there is usually a marked septal deflection 
toward the obstructed side® The septum tends to compara¬ 
tive straightness in bilateral atresia 

Diffeientiol Diagnosis Choanal atresia is readily diffeien 
tiated from other intianasal obstructions While large ade¬ 
noids may cause partial stenosis in the infant, they do not 
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produce complete occlusion It is interesting to note that ade¬ 
noids aie usually absent in bilateral atresia, but Geiger and 
Roth’" reported then presence in a case of unilateral occlu¬ 
sion 

Pyhsical examination suffices to distinguish choanal atresia 
from such other obstructions of the posterior nares as con¬ 
genital postnasal polysp and encephalomenigoceles This is 
tiue also of blood clots and other products of birth which 



Wu 2 The oral palate (1) Line of Incision In the palatine mueoao, 
(1) Feneatrution of the os palutinum I3> Os p ilatlnum outllneel In dotted 
llnea 


nia\ helve been pushed or drawn into the nostrils during deli\- 
eiv Congenital atresia of the nasophai-jnx may simulate 
postnasal impeifoieition, but heie again examiUeition will dis¬ 
pel anj doubt 

Siugical Riixiti The suigitei! rep in of choanal atiesui 
dates beick to 1853, when Emniert" opeiated successfulh on 
a se\en-jeai-old bo\ Since then ni.in\ methods ha\e been 
eniploied to ehmin ite the obstiuction 
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If an emeigency the atiesic wa}l, whethei osseous oi mem¬ 
branous, can be perfoiated to permit nasal bieatlung No 
matter how laige the opening made, howevei, it has a tend¬ 
ency to close on cicatrization Moigenstem lesorted to le- 
peated excisions to maintain the fenestia 


The obstruction can be attacked anteiioily by the intianasal 
loute'--” 01 posteiioily by the nasophaiyngeal Moigenstem 
appioached it fiom both directions, using suigical diathenny 


When the size of the anterioi naies and nasal fossae of the 
infant is consideied, it is appaient that the intianasal ap 
proach leaves much to be desiied The suigical field is 
uncomfoitably confined and the desiied coiTection cannot be 
Gained out undei diiect vision There will of necessity be a 
large aiea of seal tissue, with lesultmg adverse effects on 
physiological function 


While the Kazanjian tians-septal opeiation laigely ovei- 
comes these objections, extensive septal suigeiy is inadvisable 
in the infant in view of its possible effects on the develop 
mental piocesses of the nose Similaily, one hesitates to 
invade the infant antium, as in the tiansantial method of 
Wiight, et 


The more expeditous tianspalatine loute was used by 
Blan,^" Steinzeng,-® Schweckendiak,^’^ Neto-- and Ruddy-’ 
Then techniques vaiy in the position of the incision and the 
amount of hard palate lemoved Blau’s incision — fiom the 
anteiioi pait of the palatal mucosa to the junction of the 
haid and soft palates — seems unnecessaiily long Steinzeng 
laises an exceedingly large flap, embiacing almost two-thiids 
of the palatal mucosa Schweckendiak and Neto make an 
I-shaped incision in the posteiioi thud of the haid palate an 
laise two lateial flaps Ruddy's incision follows a horizontal 
fiat aic, starting just medially to the oiifice of the posteiior 
palatine canal on one side and extending to the same pom on 
the othei He raises a posterloi flap with very good exposuie 
Both Neto and Ruddy penetrate the hard palate m tivo places, 
on either side of the septum (vomer) The operation is t e 
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perfoimed thiough the nasal submucosa This appioach pei- 
mits a double attack upon the obstiuction as the mtianasal 
loute may be used as a supplement 

Following excision of the atiesic wall, the edges of the nasal 
mucosa can be diopped in place as in Ruddy s technique, oi 
flaps of mucosa can be tiansposed as m one of Blau s meth¬ 
ods , 01 a split skin giaft can be tiansplanted to the ‘hi'ja 
The tianspalatme pioceduie of choice would combine Ruddi s 
incision, Neto’s fenestiation and Blau’s tieatment of the nasal 
mucosa, as follows 

Step 1 Palpate the oiifices of the two posteiioi palatine 
canals (These feel like two sott spots m the haid palate, just 
medial to the uppei thud molais ) 

Step 2 Incise the palatine mucosa and peiiosteum m an 
ante! 101 aic between these two points 
Step 3 Elevate a posteiioi flap subpeiiosteallj foi about 
1 to 2 cm 

Step U Locate the atiesic wall and iemo\e sufhcient pala¬ 
tine bone fiom eithei side of the midline to facilitate the 
attack on the obstiuction 

Step 5 Remove the entiie obstiuction, thiough the nasal 
submucosa insofai as possible (A small blunt instiument, 
mseited into the nasal fossa, expedites this step ) 

Step 6 Excise ledundant mucous menibiane oi tiansfei 
mucosal flaps to defect 

Step 7 Inseit lubbei obtuiatoi of as laige dianietei as 
possible into nasal fossa to hold the tissues in place 

Step S Cut a piece of gelfoani to fit the palatal defect 
Inseit into defect 

Step !) Close the incision in the palatine mucosa with 
inteiiupted catgut sutuies 

Se\eial t\pes of obtuiatois ha\e been suggested, such as 

stent, tin, lubbei,'^ medicated gauze stiips' andacijlic One 

of us (Sheehin) prefeis stent as it is alwajs aaailable, lead- 
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ily molded, noniiiitant and not easily affected by body heat 
It should be mixed one-thud white and two-thuds biown as 
the white gives added stability to the mold 
Rubber also is efficient and easily obtainable, old catlieteis 
can be used When the lubbei-tube obtuiatoi is employed, it 
should be slid back and forth gently each day 
Obturatois aie dispensed with aftei two weeks It cannot 
be overemphasized that adioit aftei-caie is the most impoi- 
tant single feature of tieatment 


CONCLUSIONS 

1 It IS fanly well established, though not definitely proved, 
that congenital choanal atiesia aiises fiom the bucconasal or 
buccopharyngeal membrane 

2 While slightly more difficult in some respects, the trans- 
palatme route affords the most satisfactory surgical appioacli 
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DETECTION OF NOISE SUSCEPTIBLE EARS* 


D E Wheeler, Ph D, 
Iowa City, Iowa 


INTRODUCTION 

In the liteiatuie, fiequent lefeience is made to the fact 
that different individuals exposed to the same amount of 
noise display different degrees of resultant hearing loss Such 
findings clearly imply differences among individuals in sus¬ 
ceptibility to noise-induced trauma Stated simply, if two 
individuals, A and B, aie exposed to the same noise for the 
same length of time, A may develop a significant and perma¬ 
nent hearing loss, wheieas B may not 


The locus of loss, when it occurs, is no longer in doubt 
Many studies exist to show that noise trauma is related to 
alterations in cochlear structures Although the bulk of the 
evidence is drawn from animal studies, there is no reason to 
doubt its application to the human ear In one of the most 
recent publications on this subject, Ruedi and Fuiiei’' have 
shown histological evidence, in fresh postmortem sections, of 
severe damage to human eais following exposure to blast 
Hemorrhage within the internal ear and bleeding fiom the 
canal, together with demonstrable disiuption of cochlear ele¬ 
ments, are probably evidence of iireversible impairment m 
the portion of the auditory lange damaged by explosion, bias, 


•From the Department of Otoluryiicoloty and Oral Surffory StuU Uni 
\crMlty of Iowa Hoapltala Iowa City Iowa j 

Ddltor H Note Thin ms received In larryngoscopo OHIco and accep t 
publication July 11 1949 
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concussion, etc Survivois of such episodes usually display a 
hearing loss as detei mined by functional tests, but these indi- 
•nduals sometimes show a ieco\eiy of some fi action of the 
loss when then audiogiams aie followed o\ei a sufficient 
length of time Indmduals who woik in nois\ en\uonments, 
such as factoiies, de\elop heaiing losses which, on the a\ei- 
age, aie pioportional to the mtensitj le\el of the noise and 
the length of time of exposuie to the noise Indiwduals ha\- 
ing normal healing who aie tempoiaiily exposed to high 
sound le%els develop a loss which disappeais not long aftei 
teimination of the exposme 

All of these consideiations indicate that noise exposuie 
piobablj initiates a continuum of e\ents, I’anging fiom a 
levelsible tempoiaiy loss foi shoit exposuies at model ate 
levels to a peinianent iiieveisible loss induced b\ exposuie to 
excessively intense sound piessmes, such as those pioduced 
b\ blast, explosion or concussion The most challenging aspect 
of the above sunmiaiy is the detei mination of the point at 
which the loss ceases to be ie\eisible and becomes a peima- 
nent impaiiment It is pieciseh this deteiTiiination which la 
in\ol\ed m the mattei of susceptlblllt^, since piediction of 
susceptibility obviously implies piior knowledge about a non¬ 
existent loss which will become manifest as the lesult of noise 
exposuie 

THE MECHANISM OF IMPAIRMENT 

It has been biought out that actual histologicuil damage cm 
be demonstiated under extreme exposuie conditions and the 
liNpothesis IS made tliar sucli damage is iiie\ei sible Func¬ 
tional tests, howe\ei, demonstrate the realit\ of ie\ei sible 
lossea The question m u now be laised as to the physiological 
basis foi a ie\ei sible loss An excellent papei b\ Himbeigei 
and H\ den’ gu es one such mecliaiiism in explanation of this 
phenomenon These expei imenters exposed a senes of ani¬ 
mals to sound piessures gi ided in le\el iiid duiatioii of 
exposure time in postmortem sections the\ studied liter i- 
tions in the nuclei of cochlear ganglion cells These altei i 
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tions weie demonstiated by delicate biochemical and bio¬ 
physical techniques, utilizing absoiption spectia, ash lesidue 
and dye indicators Then results may be summaiized as 
follows intensity and exposuie tune are diiectly i elated to 
coi responding depletion of specific piotein compounds in the 
cell nucleus and nucleolus Norms were established foi the 
concentration of these substances in unexposed eais It was 
shown that animals siuviving 21 days foUowmg the exposuie 
period had cells of noimal concentiation, those saciificed in 
intervening peiiods had concentiations vaiying with elapsed 
time In a later senes of experiments, Hambeigei and Hyden 
demonstiated that the conditions which pioduced these meta¬ 
bolic changes also pioduce functional hearing losses Astiong 
lelationship between this particulai aspect of cell metabolism 
and functional lesponse is ceifainly suggested The logical 
deduction from this leseaich is that functional losses become 
iiieveisible at some point in the piocess wheie the lesting 
cell IS no longei capable of lestoimg the normal concentiation 
of piotein compounds 

It is, of couise, not possible to state with ceitamty that the 
phenomena desciibed above completely explain the mechanism 
of leversible oi ii reversible impaiiment in the human eai 
The tempoiaiy threshold shift demonstiated in humans fol¬ 
lowing noise exposure usually i etui ns to noimal thieshold 
after a few houis and, at most within thiee to foui days, 
whereas the metabolic changes studied by Hambergei and 
Hyden in the guinea pig weie detectable up to almost thiee 
weeks following exposuie, with maximum depletion at 14 
days 


INDICES OF SUSCEPTIBILITY 

It IS piobable that eveiy eai when exposed to a sound of 
sufficient intensity ovei a period sufficiently long m duiation 
will undergo some functional loss in acuity The degiee 
loss vanes widely in individuals, as pieviously stated i6i 
appeals to be, theiefoie, a continuum which, foi a soun 
given intensity level and length of exposuie, includes a m 
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viduals xangmg fiom those who sho\\ onlj slight losses m 
acuity and lapid ieco\eiv to those uho show laige losses and 
long peiiods necessai> foi ieco\ery 

In this paper, attention is focused upon the lattei end of 
the continuum The noise susceptible eai, m this context, is 
obviously one which displaj's significantly laige losses of 
acuity in response to noise exposuie and lequiies a long time 
foi lecoveiy to noimal When the )ecoveiy time lequiied 
approaches infinity, this eai has undeigone a peimanent and 
irievei’sible deciement in acuity In the mdustiial woild, an 
individual having such an eai should not be exposed- to high 
noise levels for long peiiods, if he is so exposed, he will 
unquestionably suffei pemaanent loss of acuiW in some oi all 
poitions of the auditoi-y lange That such noise susceptible 
individuals exist is a fact amply confiimed by lepeated obsei- 
vation and by leports in the liteiatuie, that such an indi¬ 
vidual can be identified pnoi to the actual establishment of 
the loss is, however, an hypothesis \et to be confiimed 

Peysei,^ wanting on this subject in 1940, ad\anced the idea 
of test bombardment with subsequent thieshold shift as an 
index of susceptibility His oiiginal test consisted of two 
thiesholds at 256 cycles, one taken piioi to exposuie at tliat 
fiequency for five minutes, the second thieshold measuied 10 
seconds aftei cessation of the exposuie tone Pe\sei claimed 
that individuals whose second thieshold was 5 db oi moie 
highei aftei exposuie weie noise susceptible No validation 
of this claim was shown, in his papei, by tests of these “sus¬ 
ceptible” eais undei actual noise conditions Wilson' applied 
Peysei’s pnnciple in studying soldieis befoie and after expo¬ 
sure on iifle and pistol langes He used an 80 db exposuie 
tone of 256 cycles w'lth a maximum duration of eight minutes 
deiueied by a Western Electric 6A Audiometei , the entiie 
ludiogiam (nine fiequencies) was measuied both befoie ind 
aftei exposuie to the 25b cycle tone \\ ilson consideied shifts 
of 10 db 01 more at an\ fmiuency as i ciiteiion of suscepti- 
biht\ Out of 85 subjects, 27 showed susceptibiht\ ( iccoid- 
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.u.cept.ble S advlte SnT?,' 1 r‘'“ ‘“ 

ereatPi + f ^ resting, 21 showed cuteiion loss or 

noise Ten following exposure to iifle and pistol 

ToZ/rZ 1 susceptible also 

menTs W, r of expen- 

^s thZZn f minutes 

lesnlt., ^osiue tone and studied a group of 108 soldieis, his 
esults, so far as piediction is conceined, weie appioxiraately 
e same as those of his original study Wilson concluded 
at piactical piedictive test can be constiucted by careful 
selection of an appiopriate exposme tone 


Peyser has revised his original procedure and now advo¬ 
cates an exposure tone of 1000 cycles at a level of 100 db for 
tMee minutes The 100 cycle threshold is measured first, then 
e ear is bombarded for three minutes, 16 seconds after 
cessation of the exposure tone, the 1000 cycle threshold is 
redetermined Peyser considers that ears which show shifts 
of none to 6 db as a result of this test are resistant to noise, 
ears which show 5 to 10 db shifts are borderline, and ears 
which show 10 db or greater shifts are “hypersensitive” or 
susceptible to noise impairment In Peyser's paper, no data 
showing the subsequent effects of industrial noise on these 
ears are given 


Investigators writing on the subject of noise impair- 
ment“^® usually regard an already existing hearing loss as 
contraindicative to the advisabihty of noise exposure Al¬ 
though there is some question about this point when it 
involves middle ear type losses, there seems to be geneial 
agreement regarding mdividuals with inner eai pathology 
Larsen^* says 


“Last, but not least, an important prophylactic measure is 
the selection of laborers who shall work in a noisy shop 
Persons who suffer from a disturbance of perception ought 
not to be employed m a noisy works, for it must be antici¬ 
pated that a debilitated sense organ responds far more lap- 
idly, more intensely, more extensively, and under easier fixa- 
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tion of the injury, than does the sound (noiinal) ear The 
same applies to laboiers presenting piedisposition to ear dis¬ 
ease As was mentioned before, they will likewise react more 
readily to the influence of noise than noimal persons ” 


PREDICTIVE TESTS 

The methods described by Wilson and Pejsei ha\e been 
given added importance by Hamberger and Hyden, m that a 
physiological basis has been supplied by the latter authors, 
but the future development of an accurate piedictive test 
depends upon careful standardization of technique 

It appeal's that the test bombaidment of ears, followed by 
measurement of the resulting thieshold shift, will form the 
basic techmque in a predictive test The first question to be 
resolved in the establishment of a standardized test is the 
selection of the stimulating or bombarding sound Nearly all 
of the many studies reported in the literature have been 
conducted with pure tone stimuli, unless repeated audiograms 
are to be taken, one must obviously choose a single frequency 
as the stimulus in a predictive test Although the effects of 
exposure to a loud pure tone are not always confined to that 
frequency" and/or immedately adjacent frequencies, there is 
always the possibility' that any single pure tone may be too 
specific for use in a generalized predictive test A more obvi¬ 
ous approach would be to bombard the entire auditory range 
simultaneously For this purpose, a suitable tyiie of stimulus 
IS available Thermal noise, or “white” noise, is an easily pro¬ 
duced stimulus whose chief characteristic is statistical equal- 
it> of energy at all frequencies in the auditory range Until 
more information is available about the results of predictive 
testing, the v\riter believes it more practical to employ a com¬ 
plex stimulus which allows no portion of the auditory range 
to “escape” exposure It is, perhaps, worth observing that 
industrial noises are always complex, in a test, thermal noise 
would have higher face validity than pure tones 
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The next question involves the fiequencies to be studied iii 
the postexposure audiogram The evidence from many leports 
in the literature leaves little doubt that the moie vulneiable 
portion of the auditory lange lies in the high frequency end, 
t e , above 1000 cycles Time is needlessly wasted, theiefore, 
in measuiing postexposure thresholds at low fiequencies in a 
piactical test of susceptibility For the time being, at least, 
it would be more piofitable to concentiate attention on the 
2000 to 8000 cycle range, with special consideiation being 
given to 4000 and 6000 cycles It is m this legion that laige 
threshold shifts appear after shoit exposuies 

A third question is that of the critena used to diffeientiate 
susceptible from nonsusceptible individuals It is suggested 
here that two measuiements be consideied 

1 The magnitude of the thieshold shift, xe, the number 
of decibels by which the postexposuie threshold is elevated 
above the pre-exposure thieshold 

2 The recovery time, x e , the numbei of minutes lequiied 
to elapse between teimination of exposure and letum to pre- 
exposuie threshold Of the two measures, it is conceivably 
that the latter will prove more highly differentiating than the 
former It was brought out in the preceding discussion that, 
when recovei'y time becomes infinite, permanent reduction in 
acuity has been established The temporai’y thieshold shift is 
a transient phenomenon whose very title shows its depend¬ 
ency upon time It would be a comparatively simple mattei 
to establish the normal rate of recovery of 4000 cycles, oi 
example, to pre-exposui e threshold, given the norm, one cou 
consider individuals who display markedly retarded lecoveii 
rates as potentially susceptible 

The foui-th issue is that of test ventilation It will be useful 
here, perhaps, to recall the reason for predictive tests 
are to be employed in segregating the xndivulml who is noise 
susceptible In the industrial application of such tests, 
administrator must have high confidence in the meaning 
his results, for they might influence strongly the placemen 
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the applicant foi any job in\ol\mg high noise Ie%els It is, 
therefore, necessary.' that any predictne test be sho^^n to be 
N'ahd by actual results in uie field beioie such tests can oe 
apphed generally The nietnod ot establishing ^•^lldlt^ is 
essennaUx that emplojed b\ Wilson, discussed m the pieced- 
ing secnon or this paper Tne test must be gi\ en m ad\ nice 
to a group of indixiduals about to take emploxment in a noisx 
enxTronment The hearing acmn of this group must be fol- 
'owed oxer the peiiod of time necessarx to establish signifi¬ 
cant, and presumablx* permanent losses in ceitain mdixiduah 
If, then these indixaduals are those piedicted to be susceptible 
by the original test and it no inih'id'uJ not mtd ct^d ' i-- 
ceptiblc dexelops losses of the s,.ime older the xahditx of the 
test xxnU haxe b<ren suppoited 

SOME PRACTICVL PROBLEMS 

When the basis lor predictixe tests has been connrmed, is 
suggested aboxe, tlieie xxill lemiin the necessitx for i stand¬ 
ardized presentation The critical ipplicaiion of sudi testa 
requires that as little room is possible be leit for erroneous 
interpreution 

It xxill probabix" be necess<irx to t.ihe into account the tin¬ 
nitus xvluch usuillx folloxxs XXhen eiis luxe been exposed to 
noise Pexser comments upon this disturb ince but s-ixs tint 
his 1000 cxcle exposure tone seems to produce tinnitus oi a 
short duration, about 15 seconds. In i studx of the temporirx 
threshold shift, the x\ i uei exposed 12 norm il hearing sub¬ 
jects to thermal noise at 105 db iboxe referenca? lex el ( 0002 
dxTies/Cm=) , these subjects reported the presence oi ibseiice 
of tinnitus follow mg exposure and attempted to ni itch ita 
pitch on a xariable irequencx oscillator T ible 1 ahoxxs the 
irequencx choaen ,is representatixe of the pitch of titmitua bx 
these subjects since tinnitus is probiblx not i pure tone m 
most subjects the irequencx heie should be regirdcxi is apcxi- 
ixing the region in xxhich tinnitus txpicallx occurs but not 
Its exact frequencx lex el 
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TABLE 1 


Subject 

Frequency—C p a 

Comments 

1 

600 

Slight 

2 

900 

Definite 

3 

— 

None reported 

4 

6000 

Fairly definite 

6 

— 

"Buzzing" 

6 

3760 

Indefinite 

7 

4600 

Fairly definite 

8 

1000 

Fairly definite 

9 

5200 

Fairly definite 

10 

6000 

Definite 

11 

7000 

Fairly definite 

12 

10,000 

"About” 


The majority of these subjects expeiienced some tinnitus 
and, foi the most paid;, indicated it to he in the high fiequency 
legion of the au<^iogiam, howevei, no subject lepoited tin¬ 
nitus seveie enough to mteifeie seiiously with his judgment 
of thieshold Since these subjects weie not highly tiained 
obseiveis, it appeals that tinnitus does not necessaiily lepie- 
sent an insupeiable obstacle to postexposuie thieshold meas- 
uiement It is important, howevei, to note fiom Table 1 that 
tinnitus seems to occui most often in the fiequency legion 
pioposed foi piedictive tests On this account, some piovision 
ought to be made against its possible interfeience in a geneial 
piedictive test The now familiar pulse tone teclinique’ seems 
to be well suited As is known, tins technique leqiiiies the 
subject to indicate how many tone pulses weie heaid at any 
given level Consequently, the examinei is able to check the 
thieshold by means othei than the subject's unsuppoited 
statement that he heaid oi did not heai the tone 

In a pievious papei,' the wiitei has discussed the need foi 
caieful contiol of time in piedictive tests, because the tem- 
poiaiy thieshold shift is a tiansient phenomenon Fig 1 
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shows a ciicuit designed by the writei which will make pos¬ 
sible a standaidized piesentation in which time is not only 
contioiled but made the ciiteiion of susceptibility 



This circuit applies the pulse tone technique recommended 
above The test is intended to begin immediately follow ing a 
standaid exposuie inteival to thermal noise With the audi¬ 
ometer set at one of the recommended frequencies in the 2000 
to 8000 cycle lange, landom patterns of pulse tones are auto¬ 
matically piesented at the pre-e\posuie threshold level B\ 
pushing buttons numbeied according to the pulse patterns, 
the subject legisteis which number he heaid When the coi- 
rect button is pushed, the stepping rela> advances to a new 
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pattern Wlien the subject has coiiectly heaid, and signaled, 
thiee consecutive patterns, the time is automatically stopped 
and the test ended The timei measuies the time elapsed flora 
beginning to end of test, %e, “lecoveiy time,” accoiding to 
this ciiteiion of lecovery If this time falls within the noimal 
lange of lecoveiy times, the subject will not be consideied 
susceptible, if the lecoveiy tune shown is longei than the 
acceptable noimal lange, the subject will be consideied noise 
susceptible 

It should be pointed out that this type of test tends to 
minimize the inevitable diffeiences ini inteipietation aiising 
when thiesholds aie measuied manually by diffeient e\ani- 
ineis, since, with this equipment, the examinei’s task is con¬ 
fined to giving instiuctions and leading the timei Such a 
test could be applied by untiained examiiieis, if necessaiy, a 
situation likely to be tiue m industiy wheie audiologists aie 
not geneially available 
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HEMANGIOMA OF THE LATERAL BAND OF THE 
PHARYNX AND NASOPHARYNX 
CASE REPORT' 

\V W WlLKERSOX jR,, M D , 4ND LEE F Ca\CE, M D , 
Nash\nlle, Tenn 

Notwithstanding the fact that tumois of the nasophaiNTix 
are common, certain raie tvpes challenge one’s method of 
treatment and diagnostic abiliti', piioi to biopsy 

In determining the diagnosis and methods of tieatnieiit of 
masses of this tiiie, it is important that the following defini¬ 
tions are consideied hemangioma is a tumor composed pn- 
manly of blood \essels, limphangioraa has a piepondeiance 
of IjTnph lessels, while an angioma has cells which tend to 
form eithei blood oi l\-mph \essels 

These tumois of the nasopharynx must be diffeientiated 
from the more common growths sucli as sarcoma, fibionia 
endothelioma, carcinoma, chordoma, craniophaiwngeal c\3ts 
as well as hjpertrophi of the Ijmphoid tissue Woodward^ 
states that pseudoangionias, that is, bleeding polipi, nbio- 
angiomas and cirsoid aneurisms must be diffeientiated from 
true angiomas 

To my knowledge onh two hemangiomas aiismg from, and 
limited to, the lateral phaiyngeal band ha\e been reported 
one bv Lillie^ and another bi Lichtw itz ’ 

Woodward,-* Lillie,- Rosenbeiger,* Milligan- and others ha\e 
also recognized the rariti of these tumors 

•V ruin thi / 'U»lirvn^ \ md r^ili M h x\ *1 

’'■lUtf TvniL 

t Jilor V \ It* Thi** I ii* r tv t »n t-irv u,^ i r ar J ac pi^-J f - 

I abllr til >n Julv i: I ‘t 
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With the exception of the possibility of tiauma, the eti¬ 
ology, as in most othei new growths, is unknown It might 
be pertinent to think of the basic etiologic factoi as an embiy- 
ological mal-development 

Tieatment, in general, is suigeiy, ladiation, a combmation 
of the two, or injection of a sclerosing agent The growths 
should be removed, and when feasible, dunng their incipi- 
ency One must be prepared to cope with extensive hemor¬ 
rhages dunng any of the above piocedmes 

CASE REPORT 

A well developed female, age 19, when first seen was complaining of 
having had a full feeling In her throat for the past year As she had had 
no other symptoms, she procrastinated having an examination until she 
saw the growth In her throat. 



Flff 1 The prlraar> tumor 
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An eiamination revealed the nares and ears to be essentially negauve 
The snbmajallary glands were moderatelv enlarged bilaterallv Moder 
ate-sized infected tonsils were present 

A mass, mulberry in color, was seen intolving tbe right lateral pharva 
geal band extending from the upper third of the tonsil to a centimeter 
below tbe Eustachian orifice It measured approximately 6 mm. in width 
and 5 mm in height. Through the tlghtlv stretched mucous membrane 
covenng the growth several blood vessels and capillaries were seen. 
These had the appearance of venous channels The nasopharvns includ 
Ing the Eustachian orifices and posterior nares was negative A Roent 
gen examination of the sinuses revealed no clouding The cervical svm 
pathetic was evidentlv not involved as there was no evidence of Homers 
syndrome A general physical examination including seroiogv was nega 
tive A diagnosis of hemangioma was made 

In determining the type of anesthesia to use for the operation we 
decided to avoid Infiltrating around the mass as Inadvertently the 
needle might penetrate the growth and cause hemorrhage consequently 
the surgery was performed bv using only topical cocaine anesthetic 
which proved satisfactory 

With instruments for hgating the external jugular at hand if needed 
the soft palate was retracted thereby rendering visible the entire tumor 



H., a ■' conJarv .growth thri m tnh.« aft r ia.,ulallon of the prima'> 
mois 
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The whole mass was electrocoagulated, as well as 2 or 3 mm of what 
appeared to be normal tissue immediately surrounding the growth No 
bleeding occurred during the surgical procedure or during convalescence 

In three weeks the patient uas dismissed as cured having made ui 
uneventful recovery 
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Three months later the patient returned ^\ith a pedunculated tumor 
which had three lobules approximately in the same location as the first 
tumor It was creamy white In color and friable upon palpation 

The entire mass was Irregularlj rounded and about 1 5 cm in diameter 
It was attached above the level of the soft palate and hung downward 
into the oropharynx 

Under general anesthesia we attempted to dissect the pedicle from its 
attachment, but as each lobule was grasped for traction it became de¬ 
tached from the pedicle Finally only the pedicle remained This we dis 
sected from its base on the lateral pharvngeal fold We then touched 
the raw area with trichloracetic acid Little bleeding ensued \ tonsil 
lectomy was also performed at this time 



FIk 1 Photomicroeraph of the seconUar} crowth thiBh iiowir) 


The report of the pathologist on the tissut removed at tin second 
operation is as follows Tht tlsstiis show i tovtring of stritllkd 'QU i 
mous epithelium of varvliig thickness ulctrited In --omi irias ind dif 
fustlj liiQltratid with polj morphonucle ir huioivtis Derni il l)il)lllu 
and dcepir loiincctlvt tissues for i di iith of 3 to 4 inni ire llllid with 
vascular ebaiiiuls of virjlng size Tho-,e chiiintls iri dilitid Until bv 
1 ndotln Hum ind filled with n d ctlU Tht strom i of this va'culir It'ion 
Is the site of main niutrophlles mil the lull mini itorv n ictlon L inmi 
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Intense at the periphery of the section Round cells and histiocytes ate 
present but are not nearly so numerous as are polymorphonuclear cells 

“Diagnosis Hemangioma of pharyni. with acute and chronic Inflam 
matory changes presumably secondary to ulceration of the pharyngeal 
mucous membrane " 


CONCLUSIONS 

1 The angioma type of tumors rarely occur on the lateral 
pharyngeal fold 

2 A surgeon should be prepared to cope with an extensive 
hemoirhage when removing these as well as othei new 
growths of the pharynx 

S These masses at times retrogress aftei only a portion of 
the tumor is removed, however, in this case all of the visible 
tumor was lemoved, yet it recurred in a totally diffeient 
form 

After two years the patient has had no furthei reocur- 
rence 
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SOLITARY NEUROFIBROMA OF THE LARYNX 
(REPORT OF TWO CASES) 

Gelbest E Fisher, M D , and John S Odess, il D , 
Bumingham, Ala 

Although sohtaiy benign tumors arising fiom peripheral 
nerves and possessing the characteiistic pictme of neuro¬ 
fibromata are seen fiequentlv in almost all paits of the bodv, 
their occurrence in the larjux is extiemeh lare Indeed, 
so rare that our review of the vvoild’s literature on the su 
ject reveals only 19 such cases, nine being leported by forei^ 
investigators and 10 leported m the Ameiican liteiatuie Tlie 
first case reported was bv the German, Suchanekh in 19-5 
Jackson and Coates’ reported the fiist case in the American 
literature in 1929 Smith” reported three cases in 1944, winch 
is the largest number of cases piesented by one author New 
and Erich’ found only one case in their review of /22^benign 
tumors of the laiinx seen at the ilavo Clinic in a oO-jear 
period ending in 1938 -At the Medical College of Alabama 
w e hav e seen tw o cases of sohtai-j neurofibroma of the larv nx 
since 1943 

CLIMCAL CONSIDERATION 

The sv mptom complex presented bj patients w ith solitarv 
neurofibroma of the larjmx is that geneiallv found in all non- 
uincerous tumois of this org^n Depending upon tie 
position and location of the giowth, svmptoms varv fiom mi 
hoarseness to distressing dvspnea 

The majoriU of the patients reported were in the third 
decade of life, however, one patient leported w,is 60 >ears of 
age (Case 1) and the voungest was four” The diseii=e is 
more frequent in females than in m lies 


Nol<. Tni'' 

r^uUUcTliun tM.pt -I 1919 
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CASES REPORTED 

THUS PAR 

IN LITBRATURF 


iVlUhor 

No of 
C/irto* 

D/Ut 

Aniorliiiii 
or 1 orl.l^^ 

SutJiiDiekJ 

1 

1925 

I'orel(,n 

Holmgren and BergHtuuid-i 

I 

1928 

lorelgii 

J/tckaaii and Coalta' 

1 

1929 

Anierlcnii 

ClauHi 

1 

1930 

Foreign 

VulD 

1 

193J 

Amerlcin 

Glgiimix'i 

1 

1930 

Foreign 

AluIaiR'* 

2 

1937 

Foreign 

Now and Eilcha 

1 

1938 

Amorlciin 

Hooveiu 

1 

1910 

Amorlcnn 

SeldoUo 

1 

1910 

Foreign 

Baldonwock and LorouAn 

1 

1912 

Foreign 

Van Loon and Dlamondut 

2 

1012 

Aujerltim 

Thomaa Smllh'' 

J 

toil 

American 

Now and Dovineu 

1 

1917 

American 

Ollvei, Dlab and AbiiJaudebi- 

1 

1918 

Foreign 


•Ono of tlio ciiHoH roportoil l)V Afuliin woa provloualy illabno«i.il and rc 
porluil by Alorafilk 

tOno of tliuHo tiiBta wan loportcd by luclcor In u ptrwonul cummoiilcnlloit 
to thu iiuUiorH 


The tumol may appeal in any poition of the Jaiynx but 
has been found most commonly m the legion of the aiyepi- 
gflottic fold Its usual appcaiante is that of a smooth, loiinded, 
solid, yellowish encapsulated giowth If the tumoi is small 
it may be lemoved by huge cupped biting foiceps, as was 
expeiienced in oui two cases As the growth enlaiges and is 
discovered at a latei stage in its development it may be neces- 
saiy to lemove it by laiyngofissuie The hugest tumoi of tins 
type, repoited by Vail,' was 31 x 2V x 1} cm The exact diag¬ 
nosis, of couise, is established by micioscopic examination o 
the tissue lemoved 


PATHOLOGIC ANATOMY 

Histologically, these tumois aie chaiatteiistically neuio 
fibiomata The great confusion m teiminology, such 
"neiuinoma, “Schwannoma," “peiipheial neuiofibioma, pc 
iipheial fibioblastoma," “peiineuial fibioblastoma," etc, has 
aiiscn because of the highly conboveisial theoiics as to tne 
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specific tissue fiom ^\lllch tumois of this t\pe ha\e then 
origin and the tendency of the diffeient pathologists to name 
the turaoi obseiA'ed aftei the supposed tissue of oiigin 

Smith’^ states, “These characteristics aie best sjTiopsized 
by Ewing’s concise description He stated that the tumoi is 
covered by a distinct capsule which he thought m as distended 
epineunum He described the growth as being made up of 
two kinds of tissue, the mam tissue being fasciculated, i\ith 
elongated cells and fibre bands arranged m a palisade manner, 
and the remaining tissue being reticulated \\ith few fibres, 
irregularly scattered cells and much intercellular fluid Ijnng 
in vacuoles or foi*ming small cysts contaimng mucinous mate- 
nal The blood vessels in this tissue sho\% characteiistic 
hyaline thickening ” Smith“ furthei states, “These single 
noncancerous tumor's, designated by so many different terms, 
are usually quite firm and well encapsulated, and have no 
tendency to undergo cancerous degeneration The> tend onl> 
to destroy by direct pressure, and as their gro\vth is usuallj 
slow and characterized by frequent arrests, then effect on the 
larynx is principally that of obstruction If the grov,i:h is 
entirely removed, there is no tendency toward lecurience ’’ 

CASE REPORT 

Case 1 J W L. bookkeeper age 75, white mole dpparentl> lu 

good health until January, 1928 when he noticed the insidioub onset ol 
progressive dyspnea slight nonproductive cough and a feeling of a lump 
in his throat that he localized by polnUng to the level of the cricoid car 
tllage These symptoms became progressively worse until 1938 when in 
addlUon he became hoarse There was no dysphagia hemoptysis etc 
He was so dyspnelc he could hardly walk 20 feet without reaUng He 
consulted a physician and in the course of the next live vears had three 
direct laryngoscopies with removal of some Ussue on each occasion 

Upon our first examination April 28 1943 the patient appeared e\ 
tremely dyspnelc Routine ear nose and throat examination was negative 
except for the laoni The patient was hoarse and external examination 
of the larynx revealed it to be freely movable and thire were no remark 
oble nodes in the neck Mirror examination of the larynx revealed the 
epiglottis to be normal The ary epiglottic fold-, were slightlv Injicted 
^d the false cords edematous There was some limitation of motion oi 
Uie left cord and on the upper surface of the base of the left cord thin 
"as a pedunculated small yellow nodular mass about the slzt of a <m il! 
Pea Impinging upon the glottic chink The larynx was normal otherwist 

On Sept. 8 1913 a direct laryngoscopy was done and the mas^ w i- 
completely removed with cup-type laryngial forceps including a 'mall 
part of the true cord Since operation the patient his done well Hiili-i 
'i-'lt Was Jan 6 1949 and ex.imin ition nvealed no ncurreiue 
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PATHOLOGICAL REPORT 

Jilic? osMp'c Description Section through specimen shows the bulk ol 
the small mulberry like masses to be made up of dense, old, hyalinized 
connected tissue connected by stratified cuboidal eplthelhnn In some 
areas this epithelium appeals to have cilia After examination of Zen 
ker s aectioBs the presence of vacuolated macrophages plus the fact that 
there is a distinct tendency of the nuclei to palisade, incliues one to 
believe that this represents neurofibroma of the vocal cord 


CASE REPORT 

Case 2 H H , filling station operator, age 23, white male, was first seen 
by us July 1, 1948, complaining of hoarseness and dry cough of one 
month’s duration There was no dyspnea, dysphagia pain hemoptysis, 
etc Routine ear nose and throat examination was negative except for 
the laiynx, which showed Injection of both cords, worse on the left, and 
a small yellowish growth on the left aryeplglottic fold adjacent to the 
left arytenoid 

On the same afternoon the patient was laiyngoscoped under local anes 
thes a and the mass from the left arj epltglottic fold removed in toto with 
laryngeal cup forceps The postoperative course was uneventful and 
when last seen on Jan 6, 1949 the patient was doing well without recur 
rence 


PATHOLOGICAL REPORT 

Gioss Seaaiption The specimen consists of a firm, grayish white mass 
irregular In shape, measuring 7 mm long and 3 mm in diameter 

Micioscopic Examination The section thiough the specimen shows a 
surface of stratified squamous epithelium beneath which there is a pecu 
liar plexiform structure made of bundles of fusiform cel'ular elements 
with elongated, xvavy nuclei and very delicate pink staining fibrils m 
general these are parallel in their arrangement, but in some places there 
seems to be a tangential direction to some of the fibrils In other areas 
they are in cross direction and with phosphotungstic acid hematoxylin 
stain the structure is brought out even more prominently than preilousiy 
noted Many of the fibrils are blue and are apparently of nervous ’ 
but many weie also brownish and raised the question as to whether tne 
cells aie arising from the sheath of Swann There is no variation 
nuclear size, mitoses are practically absent 
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TRANSITIONAL CELL CARCINOMA OF THE 
NASOPHARYNX IN A CHILD 

Bruce F Grotts, M D , 

Wilmette, Ill 

A tiansitional cell caicmoma of the nasophaiynx in a two- 
year-old child IS an unusual tumoi Among 2,000 cases of 
neoplasia seen at the Univeisity of Michigan fiom 1895 to 
1913, no case of caicmoma of the nasophaiynx in a veiy 
young child is lecorded,* and Pack and LeFevie= found only 
two nasophaiyngeal epitheliomas fiom birth to fom yeais of 
age out of a senes of 16,565 malignant tumois seen at the 
Memoiial Hospital in New Yoik City Fiiedman and Ruben- 
feld^ also, in a smallei senes of 3,161 neoplasms seen at Belle¬ 
vue Hospital fiom 1925 to 1932, found only foui caicinomas 
in childien between one and five yeais of age None, howevei, 
was located in the nasopharynx Of the three tumoi s located 
in that region, the youngest patient was 16 yeais of age 

Besides being a laie type of tumoi, its occurrence is unus¬ 
ual in the biith to five yeais of age group Daigeon* leported 
seven cases of nasophaiyngeal caicmoma fiom 1930 to 1937, 
the aveiage age being seven years The youngest patient he 
reported was foui yeais old New and Childiey also found 
then youngest case to be foui yeai-s old, m a series of 74 cases 
of malignancy of the palate and phaiynx collected during the 
yeais 1917 to 1930 New and Hertz® state that the youngest 
patient they have seen was a thiee-year-old boy with a Grade 
IV squamous cell epithelioma who died within two months 
aftei the onset of symptoms 

The lattei patient and the one i eported in this papei appeal 
to be among the youngest cases on lecord 

Editors Note This ms receded in Larj ngoscope Office and accepted for 
publication April 16 1949 
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CASE REPORT 

months old child, entered the Milwaukee Children’s Hos 
pital on Dec 15, 1948 Five weeks before admission, she had been taken 
to another hospital with a sore throat and a draining ear Her breath 
was noted to have a foul odor at that time A "retrophayngeal abscess’ 
was diagnosed and drained surgically, and a growth of “granulation tls 
sue” was noted In the pharynx, but no biopsy was taken She was given 
three weeks of penicillin therapy but did not improve and lost weight, so 
was taken home She was kept at home for two weeks and then admitted 
to the Milwaukee Children’s Hospital with the complaints of poor appe¬ 
tite and weight loss The right eye had become "crossed” one week 
prior to admission and the foul breath had leiurned although the ear no 
longer drained 


Her birth and developmental histories were normal, and the family his¬ 
tory was noncontributory 

On examination, the child appeared acutely 111, dehydrated and weak. 
She held her mouth open constantly, and her breath was very foul 
Palpation of the skin showed lltiJe subcutaneous fat and loss of normal 
turgor There were several large cervical nodes on the left which were 
matted and tender, and she resisted anleiior hexlon of the neck because 
of pain Examination of the eyes revealed a right internal strabismus 
but no pupillary changes 


The posterior nares were completely obstructed with thick mucus, and 
she, therefore, breathed through her mouth The soft palate was pushed 
downward and forward by a rather firm mass which protruded into view 
posteriorly, and appeared dark brown, crusted and necrotic It seemed a 
little fluctuant on the right to manual examination. There was marked 
surrounding edema and cellulitis with obstruction to nasal respiration 


The remainder of the examination and neurological was normal The 
admission Impression was a retropharyngeal abscess, but foreign body 
and neoplasm were to he ruled out 


Her fever on admission was lOS® F, and the smear and culture of the 
nasopharynx revealed pus cells, staphylococci and H Influenzae, but no 
C dlphtherlae She was, therefore, placed on parenteral pemcillln ana 
streptomycin and the dehydration was corrected by subcutaneous Ilulus 
X ray examination on the day after admission revealed normal sinuses 
Lateral views, however, showed Avidening of the retropharyngeal an 
retronasal spaces The retrolaryngeal space was normal No air wm 
noted in the posterior nasal passages, and there was no sign of pathology 
in the cervical spina 

After several days of therapy, the edema and cellulitis hepn to 
aide and another manual examination revealed only swoHen, “Og^. 
friable tissues in the nasopharynx, but no foreign body ® , 

be passed completely through the right nostril into the posterior p rym, 
but it met obstruction in the left nasopharynx. 


After eight days of parenteral antibiotic therapy, the j 

normal, but there was only sUght Improvement In the breathing 
obstructive signs On the fifteenth hospital day the rlgM pup PP 
dilated and reacted sluggishly to Ught, There wp a ® 

upper lid Fundus examination showed no papilledema but uia 
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strate dilated tortuous \eins The posinasal snelling seemed smaller 
and the palatal cellulitis \\as less marked Ou manual examination at 
this time a mass the size of a cherrj could be felt on the leu side of the 
nasopharjaix m the region of the loss i of Kosenmuller 

Puncture incisions through both sides of the soft palate and into this 
tumor uere periormed on the fifteenth hospital da' alter it was belie\ed 
that the ma-^mum benefit had been obtained irom medical therap^ and 
secondar\ infection had been controlled Incisions were also made into 
the posterior wall of the pharxnx. on both sides but no pus was obtained 
Re-X ra% after this procedure retealed the nasopharvni. still occluded 
but less swelling was present retropharxngeall' No bone erosion was 
noted at the base of the skull but a repeat X rax tour daxs later sug 
gested a questionable erosion of the anterior irch ot the first cerxical 
segment 

\s no pus x\as obtained from the multiple incisions a biopsx of the 
tumor mass behind the soft palate was done The specimen consisted 
of a soft vellow piece of tumor tissue 1 cm be ti b cm bx 0 -1 cm It was 
irregular and partiallr necrotic 

On microscopic examination the tumor was made up of undiflerenuated 
cells irregular in size and shape and arranged in xerv poorlx lormed 
acini The nuclei xvere extremely hxperchromatic and occupied almost 
all of each cell Mitouc figures xxere infrequent and appeared somewhat 
irregular Manj dead cells were present and a large amount of frag 
mented nuclear material could be seen throughout the sections The 
superficial part of the tumor was entirelj necrotic A Gram stain revealed 
many monilla spores and m>cella in this superficial necrotic tissue 
Dr Gorton Ritchies diagnosis was a transitional cell carcinoma of the 
pharynx. 

Following this diagnosis 11 deep Xrax treatments of 210 r each xvere 
given to both the left and the right nnsopharvnx This therapv xxas 
completed on Jan 19 1949 and she was then discharged home to be 
folloxved as an outpatient She did not return to the hospital howexer 
and died at home on Jan 24 1949 10 weeks after the onset of svmptoms 

No necrospv xvas obtained 

Laboratory The urine examination on admission was positixe for ace¬ 
tone diacetlc acid and albumin Microscopically there xvere occasional 
R- B C and 15 W B C The blood count on admission revealed 5 SOO 
M B C per cm xvith 69 per cent leucocytes There v ere 12 em of 
hemoglobin per 100 cc and the sedimentation rate was 30 mm in one 
hour During the course of hospltaUzation the hemoglobin fell and a 
transfusion of 200 cc of whole blood was gixen After this transfusion 
the blood count shoxved 4 750 W B C per cm xvith 39 per cent leuco 
cytes and 15 gm ot hemoglobin per 100 cc The blood culture on admis 
Sion revealed no growth and the Kline test was negative 


COMMENTS 

Next to the letinal ghoma, the most common location of 
cancer of the head and neck m childien is m the legion of the 
nasophai-ynx, tonsil and soft palate * “Oi dmainly the tumor is 
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a Single, sessile, film, ciicumscribed and movable giowth with 
a smooth, nonulceiated suiface'"* The size commonly vanes 
fiom 1 to 14 cm ® In this case the tumoi was about 1 oi 2 cm 
in diametei, but it was the suiiounding leaction and second- 
aiy infection that caused many of the obsti ucting nasopharyn¬ 
geal signs 

Such tumois may extend into the nasopharynx, obsti net the 
choanae and Eustachian tube, push the palate forwaid and 
partially fill the mouth ® Occasionally they may eiode the 
ceivical veitebrae, as was apparently occuiiing in this patient 
Usually, the transitional cell-type tumor is not bulky but, due 
to its peculiai location, it may present nasal oi nasopharyn¬ 
geal obstruction and/oi eaiache According to Daigeoii,^ 
“Nasal obstruction which comes on after two years should 
not be ascribed to adenoids ” 

The lymphoepithelium as found over the tonsils, vault of 
the pharynx and nasal passages presents histological and clini¬ 
cal pecuhaiities, and tumois of the nasopharynx, therefore, 
are often very anaplastic and highly malignant lymphoepithe- 
liomas 01 transitional cell carcinomas. Grade III or IV 

Often persistent ceivical adenopathy is the fimt sign noted, 
and extensive metastases may occur before the local lesion is 
found® In any case, therefore, with persistent asymmetrical 
cervical adenopathy, neoplasia should be considered and ade¬ 
quate search foi the primary lesion m the upper lespiiatoiv 
tract should be made ■* ® 

Moitality due to carcinoma in childhood is extremely lugb, 
and most cases of carcinoma of the nasopharynx terminate 
in death in from two months to three years® For example, 
the average duration of life from the first symptoms to t e 
time of death was 20 months m Daigeon’s' senes of seven 
cases A shoid course of only 10 weeks was present m oui 
case 

Figi,® however, is one of the few authors who has reported 
a squamous cell caicmoma of the nasopharynx in an ll-yeai- 
old boy which apparently responded to radium therapy, how- 
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evei, even if the tumoi is appaiently conti oiled locally, gen¬ 
eralized metastases often occui, and death results Often 
these nasopharyngeal tumois aie highly ladiosensitive, but 
are usually not locallj’ accessible to surgeiT * 

Rectoi,*® m discussing carcinoma in young peisons, states 
that in Michigan, fiom 1938 to 19-12, theie weie 546 deaths 
due to carcinoma m pei*sons undei 20 years of age “None of 
the communicable diseases, measles, smallpox, scailet fevei, 
pertussis or rheumatic fevei come close to causing the numbei 
of deaths in Michigan each >eai that caicinoma does 
Judging from these figuies, it appears that caicinoma in 
childhood IS a lelatively important cause of death, and the 
mortality late is extiemely high® Statistical irapiovement 
may occui when earlier recognition of the disease pennits 
therapeutic measures to be initiated more promptly® Such an 
early diagnosis is often delayed, as the age of the patient is 
commonly a misleading factor If the not unusual occui rence 
of neoplasia in children is kept in mind, howevei, and micio- 
scopic examination of suspicious tissue is undertaken earlier, 
it IS hoped these disappointing statistics may be gieath im¬ 
proved 


SUMMARY 

1 A transitional cell carcinoma of the nasopharynx m a 
two-yeai-old child is an unusual tumoi The record of such a 
case is reported 

~ Carcinoma of the nasophai'ynx may be found only after 
a persistent, asymmetric, asymptomatic cei*\ncal adenopath\ 
IS biopsied 

3 Suspicious, refractory tumor masses in the nasopharynx, 
with or without obstructive symptoms, earache, or persistent 
foul drainage, should be biopsied promptly as they may be 
malignant 

-i Transitional cell carcinoma may be highly malignant, but 
IS often very radiosensitive 
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5 The moi tality of cai cmorna in childi en is e\ti eniely high 
and IS a lelatively impoitant cause of death 

It is hoped that eailiei biopsy, diagnosis and tieatment will 
impi ove these statistics 


I thank Dr H Miner for his cooperation In presenting- this case 
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NEW METHOD OF THREADING AN ESOPHAGEAL 
STRICTURE 

Henr\ J Rubin, M D , 

Los Angeles, Cahf 

Passage of a string thiough the esophagus is sometimes 
impel ative to foiestall gasti ostomy Occasionally this pie- 
hminaiy step in tieatment is most difficult, and it may be 
impossible 

The following method was devised undei a peculiai set of 
ciicumstances A female infant was bora with a stenosis, 
appiovimately 2 5 cm long, in the thoiacic esophagus 
Esophagoscopy levealed an abiupt naii owing of the esopha¬ 
gus in the midthoiacic legion to a small, centially situated 
oiifice about 3 mm in diametei A No 10 bougie passed 
thiough tightly Vei-y slow feeding with dilute foimula was 
possible, and the fathei, a physician, lefused to peimit gas¬ 
ti ostomy foi institution of letiogiade dilatation as long as the 
child maintained itself The suggestion of occasional esopha- 
goscopies with bougie dilatation was likewise iejected The 
infant swallowed a weighted stung leadily, but it coiled pioxi- 
mally to the stenosis and was lepeatedly vomited up aftei 24 
to 36 houis An attempt to pass a small stimged lead shot 
on a positoi thiough an esophagoscope was abandoned, aftei 
one attempt, as unsafe \Vlien the child was seven months old, 
the fathei insisted that something be done to facilitate feeding 
and permit the addition of solid foods 

The following successful method of passing a string was 
devised a small piece of lead foil was pounded to less than 
half millimeter thickness, shaped aiound a needle, and cut to 

Editors isote This ms ^eceI^e(l In Lar\ ncroscope Office and accepted for 
Publication Oct 27 1949 
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one-quaitei inch length No 3 linen “cord," which is thinnei 
than ordinary string but much strongei, was thieaded thiough 
the small lead cylinder, and the metal was gently hammeied 



HALF-KNOT 


CATHETER 


Fig I Combined diameter of catheter and siring Is J nim 


until the malleable lead paiiiially shxedded the stung an 
became so enmeshed in it as to be incapable of sepaia ion 
without the exertion of undue force This was done to 
following the position of the stung by fluoioscopy The dis a 
end of the stung was cut so that only one-quaiter inch pio- 
tiuded beyond the lead markei With hemostats, a small piece 
of No 000 catgut was tied tightly to this end of the stiing 
with only the first loop of a squaie knot, and the othei e 
Avas tied in the same mannei to the tip of a No wo\ 
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uretei-al cathetei This cathetei is sufficiently film to be 
guided into and thiough the esophagus but buckles easily and 
IS incapable of peifoiating the esophagus The piece of cat- 



Flpr 2 Apptaiance of stricture throiii,h which strlnrr was passed 


gut was an inch long and connected the cathetei and stung 
With tempoiaiy secuiity The half-tied catgut knots weie cut 
short 

Undei fluoioscopic guidance, without anesthesia, and with 
suction for lepeated pharyngeal aspiiation, the cathetei was 
passed into the esophagus It came to an abiupt stop at the 
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level of the stenosis, and manipulation was begun to find the 
opening Aftei about five minutes of gentle piessuie and 
twisting, it suddenly slipped thiough, and the lead niaikei 
was seen to entei the stomach Furthei manipulation, turn¬ 
ing and contact with stomach secietions seived to loosen one 
of the half-tied knots, and within 10 minutes the catlietei had 
slipped flee and was withdiawn, leaving the stung in the 
stomach That the cathetei actually lay fiee was easily detei- 
niined, foi the lead maikei on the stung no longei moved up 
towaid the stiictuie as the cathetei was staited out The 
couise of the maikei was then followed foi seveial days as it 
moved thiough the intestinal tiact When the stiing had 
passed pei lectum, dilatation with peifoiated metal olive- 
tipped bougies was begun and has continued successfully as 
an office pioceduie 

This method is suitable wheie a guide stung iii the esopha¬ 
gus is desiied but cannot be passed, and gastiostomy is the 
alternative 


3875 Wilshiie Boulevard 



THE RESEARCH STUDY CLUB 


The Nineteenth Annual Midwmtei Postgiaduate Clinical 
Convention in Ophthalmology and Otolaiyngology will be held 
in Los Angeles, Jan 15 to 27, inclusive Given by the Re- 
seaich Study Club of Los Angeles, this event has come to be 
regal ded as one of the outstanding meetings of the two spe¬ 
cialties each yeai 

The featuied speakeis include Di Coni ad Beiens, Diiectoi 
of the Ophthalmological Foundation of New Yoik and Chief 
of the New Yoik Eye and Eai Infiimaiy, and his associate, 
Di Raymond E Meek The piincipal otolai yngologists will 
be Di Peicy E Iieland, Piofessoi of Otolaiyngology at the 
Univeisity of Toionto, and his assistant piofessoi, Di Joseph 
A Sullivan 

Special lectures of inteiest to otolai yngologists will be given 
by Di Geoige C Giiffith and Di Samual L Peizig, of the 
Univeisity of Southein California School of Medicine, Di Rea 
E Ashley, of Stanford School of Medicine, J C Raiding, 
D D S, of San Diego, “Nutrition foi the Specialist,” and Dr 
Cecil H Collins, of the University of Southenr California 
College of Dentistiy 

A special course in “Surgery of the Eye” will be given by 
Dr lUeyei Weiner, in which the various operations for correc¬ 
tion of ptosis and epicanthus, along with sliding grafts for 
the reconstruction of the upper and lower lids, will be dis¬ 
cussed Other outstanding ophthalmologists on the program 
are Phrllips Thygeson, M D , who will give The Thud Doheny 
Lecture, Fredeick C Cordes, MD, Professor of Ophthalmol¬ 
ogy of the University of California School of Medicine, and 
Archie E Ci uthirds, M D , of Phoenix, Ariz 

Each applicant must be a member of his own local medical 
society in order to become eligible for attendance at the 
course The fee (Clinical Course, $75 00, Special Course in 
Surgery of the Eye, $50 00) should be sent to Pierre Viole, 
M D , Treasurer, 1930 Wilshire Boulevard, Los Angeles, Calif 
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Recent Advances in Otolaryngology Second Edition by R Scott Steven 
son, M D , Ch B F R C S , Surgeon Metropolitan Ear, Nose and Throat 
Hospital, President Section on Otology, Royal Society of Medicine 
106 text figures, eight plates, 395 pages, 1949 Philadelphia The 
Blaklston Co Price |6 00 

This is an excellent book, which, as the author states in his preface. Is 
somewhere between a textbook and a year book All the more recent 
work in otolaryngology Is reported, with comments that are worthwhile 

There is an excellent blhliography at the end of each chapter and the 
Illustrations bon owed from many sources are well reproduce 

The book Is Invaluable because it will bring the readers up to date in 
the newer work in the field and Is delightful reading withal 

TEW 


Audiology The Science of Hearing A Developing Professional Specialts 
By Norton Canfield, M D Associate Prafessor of Otolaryngology 
Yale University School of Medicine Board of Directors, Audlolog) 
Foundation, Board of Directors, American Hearing Society, Vice 
President International Audiology Conference, Consultant in Audi 
ology Veterans Administration Consultant in Otolaryngology, Office 
of the Surgeon General, Department of the Army, Washington, D C 
With Foreword by Gunnar Holmgren, Professor of Otolaryngology 
Stockholm, Sweden Publication No 51, American Lecture Series 
44 pages with bibliography Springfield Ill Charles C Thomas, Pub¬ 
lishers, 1949 Price fl 75 


This very short text 38 pages, might be of help to the layman who 
wants to know what "audiology” means It might be used as a starting 
point for interesting a civic minded individual in raising funds for a hear 
ing center We wonder what other purpose the author had in mind when 


he wrote IL 


T E W 


Acute Laryngotracheobronchitls By A Haiiy Neffsou MD 197 
with Index New' York (16) N Y Grune &. Stratton Inc 
Price $5 00 

This is an excellent book by an author whose vast experience 
him to write authoritatively The whole subject of laryngotracheooru. 
chltis Is excellently and completely covered 
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One maj suppose that many will disagree with Dr Xeffsons enthusi 
asm for intubation, howe\er he states clearl> the indications and contra 
indications for this procedure and emphasizes the need for expertness if 
intubation is to be contemplated 

The chapter on Tension PneumothonUk and Mediastinal Emphjsema is 
verj laluable and emphasizes a complication all too frequentl> undiag 
nosed 

The chapter on Treatment is \ery complete and is presented beauii 
fuilj clearly and concisely E\ery phase is thoroughly co\ered 

This book should be a standard text in children s hospitals in hospitals 
(or infectious diseases and in postgraduate courses in otolarvngologx 

T E M 


Clinical Audiology By Maurice Saltzman M D Assistant Professor of 
Otorhinology Temple University School of Medicine Associate Oto¬ 
laryngologist Mount Sinai Hospital Philadelphia Diplomate Ameri 
can Board of Otolaryngology Introduction by George M Coates 
MD Chief Editor Archives of Otolaryngology and Professor of Oto¬ 
laryngology Emeritus University of Pennsylvania Foreword bv 
Matthew S Ersner M D Professor and Head of the Department of 
Otorhinology and Rhinoplasty Temple University School of Medicine 
195 pages with index and 82 illustrations New Aork (16) N A 
Grune 8L Stratton Inc 381 Fourth Avenue 19-19 

This hook supposedly the latest word on Clinical Audiology is a great 
disappointment. It is full of statements that lack proof for Instance on 
page 25 A sclerotic mastoid is a better conductor of sound than cancel 
lous bone Page 49 Most often however it Is the vascular twigs to 
the cochlea that have become involved in the arteriosclerotic process and 
as no collateral circulation is present in the basal turn the sclerosing 
end of the arteriole must of necessity be followed bv secondary nerve 
degeneration and a greater high frequency loss will be shown on the 
audiogram Page 73 Tinnitus aurium is a constant symptom of oto¬ 
sclerosis la the adult. Page 74 In the prophylaxis and treatment of 
otosclerosis dietary regulation and the administration of calcium liver 
extract insulin and vitamins are of considerable value according to 
Guggenheim ' 

From reading the chapter on Mdnlferes Syndrome and Symptomatic 
Mdnidres Syndrome one might assume that the diagnosis and treatment 
are simple As the etiology becomes evident the therapeutic indications 
are clear-cut and the prognosis is predictable O that this were true' 

It seems a pity that the author has not caught up with the latest avail 
able literature his bibliography Is most inadequate 

There are many audiograms most of which could well have been 
imitted and the chapters on Hearing Tests and Hearing Aids are deplor 
sbly inadequate He hardly seems aware of the value of speech testing 
or how it is done There seems to be little excuse for this publication 

T E M 
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New Qould Medical Dictionary A modern, comprehensive dictionary of 
terms used In all branches of medicine and allied sciences, Including 
medical physics and chemistry, dentistry, pharmacy, nursing, veterl 
nary medicine, biology and botany, as well as medicolegal terms, 
with Illustrations and tables Edited by Harold Wellington Jones 
M D , Normand L Hoerr, M D , Arthur Osol, Ph D , with the coopera 
tlon of an editorial board and 80 contributors Two hundred fifty two 
Illustrations on -IS plates, 129 In color First edition Philadelphia 
The Blaklston Co 1949 

This dictionary Is comprised of a volume of material for which every 
field of medicine Is represented in an up to date manner Not only does 
the selection of material show clear straight forward presentation but 
worthless entries which have cluttered previous dictionaries have been 
omitted The pronunciation of words Is indicated In simple form and the 
standard for correctness Is clearly shown Proper names attached to 
structures or discoveries are usually to be found under a short blographl 
cal sketch All tables are Included In a section of their own at the back 
of the hook instead of being scattered through It The Illustrations are 
likewise Included In a single section, but near the center of the book 
They represent 46 plates of well selected and clearly reproduced figures 
for which references appear throughout the text The type selected and 
the arrangement is an aid to the ease and amount of time used in finding 
a particular term 

This dictionary Is one which will be most acceptable to all concerned 
with any aspect of medicine W P C 
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HEARING AIDS ACCEPTED BY THE COUNCIL ON 
PHYSICAL MEDICINE OF THE 
AMERICAN MEDICAL ASSOCIATION 

' As of Decembei 1, 1949 

Aurex (Senu-Portable), Aurex Model C-B, Model C-A, Model 
F and Model H 

Manufacturer Atirex Corp 1117 N Franklin St. Chicago Ill 

Beltone Mono-Pac, Beltone Harmony Mono-Pac, Beltone Sym- 
phonette 

Manufacturer Beltone Hearing Aid Co, 1450 W 19th St Chicago ni 

Dysonic Model 1 

Manufacturer Dynamic Hearing Alda, 43 Exchange PI, New York 6, 
N Y 

Electroear Model C 

Manufacturer American Earphone Co, Inc. 10 East 43rd St New 
York 17. N Y 

Gem Hearing Aid Model V-35 

Manufacturer Gem Ear Phone Co, Inc 60 W 29th St Now York 1, 
N Y 

Maico Type K, Maico Atomeer 

Manufacturer Maico Co Inc North Third St Minneapolis Minn 

Mears Aurophone Model 200, 1947—Mears Aurophone Model 
98 

Manufacturer Mears Radio Hearing Device Corp 1 W 34th St New 
York, N Y 

Micromc Model 101 (Magnetic Receiver) , Micronic Model 303 

Manufacturer Micronic Co 727 Atlantic Ave , Boston 11 Mass 
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DIRECTORY OF OTOLARYNGOLOGIC SOCIETIES 


AMERICAN OTOLOGICAL SOCIETY 
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Chairman Elect Dr Francis LeJeune, Ochsner Clinic, New Orleans, Lu 
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